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THR      ARC-3PECTRA      OP      TIfR      RLFJJEITTS. 


IITTRODUGTIOIT. 

The  arc- spectra  of  many  of  the  eleraents  have   been  care- 
fully  investigated  v/ithin  the   last   few  years  by  modern 
methods,    and  tables  of  v/ave-lengths  of  these   lines  have   been 
published. 

However,    a  number  of  eleraents    still  remain,   whose   arc- 
spectra  are  but   little  known,    and  it  was  with  a  viev/  to   extend 
our  knowledge  of  some  of  these  that   the  present  work  was 
undertaken. 

Arc-spectra  orfer  an  advantage  in  regard  to  uniformity, 
shai-pness  of  lines  and  the   short   time  of  exposure  required 
for  making  grating  photographs  in  comparison  with  those   ob- 
tained from  the   spark-spectra. 

Again,   the  lines  are  more  comparable  with  those  in  the 
solar   spectrum.  The   intensity  of  these   as  represented  by 

a  ratio  to   those  in  the  solar   spectrum  are  very  nearly  con- 
stant,   if  they  occur   at   all.  It    simplifies   the  work  very 
materially  in  the   determination  of  the    sol.'ir   lines.        The 
arc   spectrum  as  obtained  by  the  vaporization  of  the  eleraents 
or   their   compounds  between  carbon  poles  present    some   diffi- 


culties.  Perhaps   the  moct    serious   is   the  presence   of   the 

band   spectrum  of  cai'bon  or   its   compounds.  These   bands  are 

frSquently   so   dense  as  to  prevent   the  identification  of  faint 
lines . 

All  grating   spectra  are  comparable:   for  in  the  use  of 
the  grating   spectra  are  obtained  in  which  the  wave-length  of 
a  line   is  directly  proportional  to   the    sine  of   its  regular 
deviation. 

The   cone -we   grating  when  used  with   the  Rowland  Mounting 
has   the   advantage   that   the  v/-ave-len;;ths  of  lines  are   directly 
proportional  to    their  line.-ir   displacement  upon  the  photograph- 
ic  plate   a.nd  may  be  measured  directly  by  n:eans  of  the   divid- 
ing engine  whose  pitch  has  been  determined  in  terms  of  the 
unit   of  wave-length.  Y/here  a  high  degree  of  accuracy  is 

essential,   the  ;:reat  dispersion  of  a  grating  is  an  additional 
advantage.  By  its  use  we   are  able   to  photogi*aph  a  larger 

portion  of   the    spectrum  on  one  plate   than  is  possible  by   any 
other  method. 

This  is  a  portion  of  an  investigation  which  has  been 
undertaken  on  the   arc-spectrum  of  certain  metals  v/hich  have 
hitherto   not   been  carefully   studied  by  modern  methods.  The 

work   is  confined   to   the  visible   and  ultra  violet   part   of  the 
spectrum. 
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DE  SCRIPT  I  Oil     OP     PLATPIS. 


The   spectra  photographs  employed  for  the  measurements 
were    '.aken  by  Professor  Rov/land.        The  grating  used  v/as   a  aix 
inch  concave   grating;  of  21  1/2   feet   focal  length  with  the 
usucil  mounting   and  is  described  by  Professor   A::.es   in   the 
Johns  Hopkins  University  Circular  of  "lay,    1889.  The  plates 

v/ere   talcen  chiefly  in  the   first   and   second  order,    aiid   extend 
from  the  extrer.e   limit  of  the  ultra-violet  in  air   os   far  as 
5000  or  in  many   cases   as   for  as   the    _i"     lines. 

The  plates   are   19   inches   ir.  length,    and  erich  contains 
somewhat  more   than  400  Angstrom  units  in  the   second  order 
spectra.  The   second  ordei'  plates   are  uniformly  accompanied 

by   the   solar   spectrui:.  for   compai'ison  according   to    the   method 
of  Rowland,    i.e.,   half  of  the  exposure  of  the   solar   spectrum. 
is  made  before,    and  half  after  the  exposure   for  the   arc- 
spectrum. 

PHOTOGRAPHIC      METHOIS. 


To  prot'uce  the  arc-spe-.-tra  cored  cea'bons  v/ere  used,  the 
openings  being  filled  with  the  desired  element  or  one  of  its 
com.pounds.  With  a  mioderately   strong  arc   the  requisite 


exposure  was   froijj  a])Out   tr.ree   to   ten  minutes   for   the    second 
order   spectrum. 

The  plates  used  v/ere   flowed  with  emulsion  by  Professor 
Rowland  who  used   slow  einulsion  to   give   a  fine   grain  to   the 
plates.  For  use  in  the  nreen  and  as  far  as  GOOO,    ery- 

throsin  was  introduced  with  the  emulsion,    and  the  plates 
prepared  in  this  way  proved  highly  orthochroinatic.  Absorb- 

ing screens  of  glass  or  a  solution  of  aesculin  were  used  in 
photographing  the  region  of  longer  wave-length  in  order  to 
remove   as  far  as  possible  the  ultra-violet   lines  of  overlap- 
ping  spectra.  Pyro   and  Hydro-chinan  were  used  in  develop- 
ing and  in  most   cases  the   latter  gave  the  better  results. 

tdt]htiJ''icatiok:    of    Liires. 


With  a  little   experience,    the   investigator  v/ill   be    able 
to    select   from  among   the   lines  upon  oJ.riost   aiiy  plate,    a  fev/ 
of  those  due  to   the  element  introduced  into   the   arc.        These 
are   frequently   to   be   recognized  by  their  intensity  and  physi- 
cal  sindlarity,    or  by  their  reversal.  The   only  reliable 
method,   however,    is  what  may  be   te:Tned   a  procevss  of  exclusion^ 
It   is  best   to    begin   ly   accounting   for   all   the   iirpurity   lines 
from  the  carbon  poles.            This  may  be   done   to    sorae  extent 
by  compo-rison  with  the    spectrum  of   some  other   element.        This 


will  contain  many  of  the   same   impurity   lines,    while   lines  due 
to   the  elements  under  investif:cition  will  be  absent,   if  the 
comparison  spectrum  be    suitably  chosen.  The  plates  are   all 

very  nearly  of  the   saiue   scale,    so   that   any  two,   representing 
the   some   spectral  region  may  be  directly  compared  by   super- 
posing  them  with  the   film   sides   in  contact.  Small  clamps 
of  v/ood  are  then  applied  to   hold  then,  in  this  position,    after 
which  they  may  be   carefully  exajnined  from  end  to  end  with  a 
magnifying  glass,    and   coincidences   noted.          The   adjustment 
of  the  plates   for  comparison  should  be  made  v/ith  the  greatest 
possible   care  or  erroneous  coincidences   are   sure   to  be  record- 
ed.           In  making   compai'isons  it   is  of  the  utrao -st   importance 
to  observe  carefully  the  relative  intensities  of  each  pair  of 
coinciding  lines,    or,   more   generally,    if   the  plates  have  been 
exposed  unequally,    the  relative   intensities  that  would  have 
been  observed  under  similar   conditons  of  exposure.      If  the 
intensities  are  the   some,    the  line  is  probably  due  to   a  com- 
mon impurity.              If  not,    the  difference  of  intensity  is  a 
rough  indication  of  the  relative  amount   of  the  corresponding 
material  present   in  the  two   spectra,   and  this  gives  an  immedi- 
ate  clue   to   the   origin  of  the   line. 


ME  A8UR"P?-IE:TT        0  7     WAVF  -  LEITG  TH  S . 

The  basis  of   all  measurement s   is   Table   of   Standard 
V/ave-Lengths. 

Having  carefully  detei'ir.ined   as   far   as  possible   to  v/hat 
element  each  line   is  due,    and  recording  the   same,    the  wave- 
lengths of  the   lines  were  .Treasured.  The   dividing-engine 
used  for  this  pva-pose  vvas  desif.ned  by  Professor  Rov/land.      The 
screw  was  made    according   to   his  method   and   is   described   in 
detail  in  the  Encyclopedia  Britanica,    Article    "Screw".        Its 
pitch  vifas  made  very  nearly  equal  to  one  Angstrom  unit  upon 
spectrurc  plates  of  the   second  order,  made  with  a  grating  of 
21  1/2  feet   focal  length  and  ruled  with   20,000  lines   to    the 
inch.          Thus  wave-lengths  may  be  measured   directly  with  on-ly 

a  small  correction,   depending  upon  slight  variations  in  the 

Ze 
scale  of  the  plate,    or  upon  its  want   of  parallism  with  the 

direction  of  the  v/ays  upon  which  the  carriage  of  the  engine 
moves.  Measurements  in  the   first   order   spectrum  are   evi- 

dently to   be   multiplied  by  t\fO . 

A  correction  for  each  line  is  obtained  by  measuring  nu- 
merous solar  and  :;etallic   standpxd  libes  in  aa<;ition  to   those 
of  the  element    studied.  The  difference   in     wave-len;:ths 

1.   Rowland.   A  ITev.'  Table  of   Standard  V/ave-lengths.      Astron. 
A.    P.    12,    1893. 


talcen  from  the   table   and  the   corresponding  lines  neasured  give 
when  plotted  a  correction  curve   for  each  plate.        The   characteil 
of  line   and   its  position  on  the   plate   is   considered  in  assign- 
ing weights  preparatory  to  drtiwing  the  correction  curties. 

The  wave-lenrth  of  4ach  li  e  is  the  mean  of  at  least   tv/o 
readings,   direct   and  reversed.  Dy   "Direct "reading  is  meant 

that  which  is  obtained  when  the  plate  is  being  moved   so   that 
the  successive  lines  seen  tiirough  the  microscope   are  of  ^e—  xxo. 
creasing  Virave-lencth. 

V/henever   the   same  line   has  been  measured  upon  more   than 
one  plate,      the  weighted  mean  of  all   the  readings  is  taJcen  as 
the   final  value  for  the  wave-length. 

A  correction  has  been  made  for  the  Earth's  motion  for 
latitude  39°  -  IS'    on  the   study  of  vanadium  for  v/cive-lengths 
4182.733   to  5785.413  inclusive.  I'lo  correction  has  been  made 

for   the  dispersion  of  the   air  in  the  measurements  here  given, 
nor  for  the   temperature   and  pressure   of  the   atmosphere. 

The  plates  were   all  made   at  a  barometric  pressure  of 
approximately   76   cm.,    and   at   a  temperature  not   differing  much 
from  20°  C. 


DESCRIPTIOLT     OP      THR      TAELKS. 

In  the   following  tables  the   Intensities   are   ;:iven  or.  a 
scale   from  1  m   (very  faint   and  nebulous  on  the  plate)    to 
20    (strongest  line).  The   column  headed  wave-lengths 

(uncorrected)    are  readings  taken  from  the  engine.        Correction^ 
marked  1  and  2  are  obtained  respectively  from  the  correction 
curve   Qnd  from  values   calculated  for   the  Earth's  motion  for 
39°  18* .        The   symbol         after  a  corrected  wave-length  means 
the   avera/e  of  several  measurements  on  different  plates- 

Hassell'erg' s  readings  are  taken  from  his   article   in  the 
Astrophysical  Journal,    "IJote  on  the  Chemical  Composition  of 
the  Mineral  Rutile".        Vol.   VI,   p.    22,    June,    1897.  | 

The  wave-lengths  of  vanadium  from  4182.733  to   5786.413, 
inclusive,  were  neasured  from  plates  recently  taken,    and  their 
time  of  exposure  was  duly  recorded.  This  pei'mitted  the 

correction  for   the  Earth's  motion.  A  similar   correction 

could  not  be  applied  to  other  wave-lerigths,   as  t;  ere  was  no 
record  of  the  date  of  their  exposure.  In  measuring  the 

lines   in  the   arc-spectra  numerous   standard  lines  were   also 
measured  for  the  purpose  of  drawing  a  correction  curve.      The 
plate  marked    "Solar  lines  for   Standard"  have   in  the   first 


columiT  micrometer  readings;    the   second  column  headed   "Stand- 
ard" are   taken  from  the  table   of   Standard  V/ave  Lengths;    the 
third   colutoi,   marked    "Difference"   is   the   difference   between 
the   standard  and  the  micrometer  reading,   with  the  proper   sign 
prefixed.  The   remaining   columns   are  values  calculated 

as  due   to  the  Earth's  motion.  The   symbols  +?   +,      ;    11? 

(except  where   specially  noted)    represent   the  relative  weights 
assigned  ^o   standcirds  in  plotting  the  correction  curves,    and 
are   in   ascending   scale  of  magnitude. 

In  conclusion  I  wish  to   thank  Professor  Rov/land  and  Dr. 
Ames  for  their   suggestions  and  enccuragecent   througliout 
the   entire  course  of  work. 
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SOLAR   LIXF.S  FOR  STANDARDS. 
PLATE   32 


Standard 

Difference 

readings 

readings 

3079.715 

•724'! 

—  .009 

3232.414 

.404Ji 

+.010 

3080.850 

.86?+ 

-.013 

3246.133 

.124:: 
.680-  ■ 

+.009 

30S6.879 

.891! 

— .012 

3247.694 

+.014 

3094.723 

.739  il 

—.016 

3260.389 

.384* 

+.005 

3094.999 

95-003,1 

— .004 

3267.846 

■839I1 

+.007 

3115.141 

.160 

—.019 

3274.093 

.o92t 

+.001 

3121.265 

•275t 

— .010 

3287-792 

•  79it 

+.001 

3I37-443 

.441 

+.002 

3295.955 

.957' 

— .002 

3140.868 

.869; 

— .001 

3302.510 

.504 

+.009 

3167.299 

.290* 

+-009 

3303-64S 

.648! 

.000 

3172.179 

.I75t 

+.004 

3308.928 

.928* 

.000 

3176.117 

.104* 

+■013 

3318.162 

.163* 

— .001 

3188.140 

.164:: 

— .024 

3331-748 

.741* 

+-007 

3200.030 

.032:: 

— .002 

3348.015 

.oil* 

+.004 

^218.400 

.390'! 

+.010 

3351.888 

.877 

+.011 

3224.378 

-368 

+.010 

3356.230 

.222'! 

+.008 

3231-450 

-42it 

+  -O29 

3377-669 

.667t 

+.002 

PLATE 


Micrometer 
readings 

Standard 

Difference 

Micrometer 
readings 

tandard 

Difference 

3405.200 

.272J 

—.072 

3558.670 

670t 

.000 

3406.510 

.■jSi 

—.071 

3564.686 

68o-- 

+.006 

3406.886 

.955'! 

— .069 

3570.236 

225- ■ 

+.011 

3425.672 

.721!! 

—.049 

3581.337 

344" 

— .007 

3440.720 

•759t 

—.039 

3583.490 

483 II 

--.007 

3441.095 

.i35t 

— .040 

3597.198 

192'! 

--.006 

3455.338 

.384'! 

— ,046 

3600.875 

88ot' 

— .005 

3464.571 

.609'! 

—.038 

3612.234 

217'! 

+.017 

3486.010 

.036t 

— .036 

3618.946 

924t 

+  .022 

3491.446 

.464 

— .oiS 

3622.170 

I47t 

+  .023 

3497-990 

■99 1 1 

.7211 

— .001 

3623.345 

332 

+  •013 

3500.698 

—.023 

3631.632 

6i9t 

+  .013 

3510.987 

.987! 

.000 

3640.555 

536t 

+.019 

3518.471 

.487 

— .016 

3652.614 

6921 

+.022 

3521.392 

.404t 

—.012 

3658.719 

688^1 

+  ■031 

3540.257 

.266t 

— .009 

3667.424 

.397'! 

+.027 

3545-339 

.33.S* 

+.006 

3680.077 

064t 

+  .013 

3550.000 

.006 

— .006 

3683.228 

202t 

+.026 

// 
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[■I. ATE    36 — continued. 


standard 

Differeiux 

s 

taiulard 

Difference 

readings         1 

readings 

3687.630        1 

6o7t 

+-O23 

3770.156 

130* 

+.026 

3695.220        \ 

194:: 

--.026 

3780.870 

846II 

+.024 

3707.223 

I  Sot 
397" 

+■037 

3781.347 

330  !| 

+.017 

3709.385 

— .012 

3783.700 

674t 

+.026 

3716-595 

585:: 
o86- 

+  .010 

3794-039 

01411 

+.025 

372O.IOS 

+-OI9 

3795-176 

i5ot 

+.026 

3732-566 

542:: 

2S2-- 

+  .024 

3804.198 

153II 

+  045 

3737-30S 

+.026 

3805.521 

487* 

+.024 

3743.529 

502t 

+-O27 

3820.590 

567t 

+-023 

3745-71S 

704 

+-OI7 

3821.348 

3i8t 

+.030 

3756.240 

211 

+  .029 

3823.679 

651:: 

+.028 

3763.968 

942t 

+.026 

3826.039 

0247 

+.015 

PLATE  40. 


Difference 

readings 

readings 

3804.105 

•153 

— .04S 

3961.6S2 

-676t 

+.006 

3805.441 

.487* 

—.046 

3971-482 

-478! 

+.004 

3815.940 

.985t 

— -045 

3977-898 

.891 

+.007 

3821.278 

.?lSt 

— .040 

3981.927 

■  914'! 

+-0I3 

.3823.617 

.651  + 
.024T 

—•034 

3984.086 

.078t 

+.008 

3826.007 

—.017 

3987.243 

.2i6t 

+.017 

3832.418 

•  446t 

—.028 

4003.927 

.916* 

+.0.1 

3836.192 

.226' 

— -034 

4016.584 

.578I 

--.006 

3856.509 

-517:: 
.048-- 

—.008 

4029.805 

.796I 

--.009 

3860.032 

— .016 

4030.918 

.914  ■ 

--.004 

3864.425 

•441:1 

— .016 

4033.221 

.225- • 

—.004 

3871-519 

.528* 

— .009 

4045.970 

■975t 

— .005 

3875-203 

.224'! 

.021 

404S.895 

.893J: 

+  .002 

38S6.423 

•427t 

— .004 

4055.708 

.7011 

+-OO7 

3897-588 

•  599 

—  .Oil 

4062.599 

.602 II 

— .00? 

3905.662 

.666t 

— .004 

4071.920 

.904T 

+.016 

3916.877 

•875 

+.002 

407^928 

.920!| 

+.00S 

3924-680 

.669 

+.021 

4077-879 

.883t 

-.004 

3925-355 

•345 

+.010 

408^.765 

.767t 

— .002 

3925-796 

•792 

+.004 

408S.712 

.716I 

— .004 

3937-487 

■474' 

+  -013 

410;. 100 

.loi:: 
.646: 

— .001 

3944.160 

•  159T 

+.001 

4107.651 

+  .005 

3950.109 

•  loi,; 

+.008 

4II4.6I2 

.600  j 

+  .012 

3950.498 

.497II 

+.001 

4121.967 

.968! 

— .001 

3954.012 

.001 '1 

+.011 

4157-938 

.948: 

—.010 

3957-189 

.i8ot 

+.009 

4185.055 

.0631 

—.008 

3960.439 

•  429 

+  .010 

4197-254 

.25.t 

+.003 

r-- 


/=' 


Micrometer 
readings 


-|274-'594 
42S9-553 
4293. 2bS 

4290.170 
4306.007 
43IS.S40 
4325.957 
4343.409 
43D9.05S 
4376.119 
4383.725 
4404.925 
4407.S40 
4415.291 
4425.398 
4435.099 
4454-925 
4460.439 
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Micrometer 

Correc- 

Micrometer 

Standard 

OiffereiiCf 

C'orrec- 

readmgs 

tion  2 

readings 

41S5.O9S 

.063 

+■035 

+  .003 

4260.683 

.638t 

+.045 

+  -OO3 

4199.31  I 

.263* 

+.04S 

+•003 

4267.980 

.958:: 

+.022 

+■003 

4202.241 

.18S* 

+•053 

+•003 

427l.qt.7 

-924" 

+•033 

+  .003 

4215.714 

.6S7* 

+.027 

+  .003 

4283.209 

.170* 

+•039 

+  -OO3 

4222.415 

.581* 

+.034 

+.003 

42S9.568 

.523* 

+.045 

+  .003 

4226.9  i2 

.S92t 

--.040 

+.003 

4289.929 

.881* 

+.038 

--.003 

425O.99S 

.956t 

—.042 

+.003 

4293-293 

.249* 

+-044 

--.003 

4254-540 

.502t 

+.038 

+■003 

NEW    PLATE    44. 


.958* 
■523 
•249t 
.152* 

.071! 

.SiS 

.940+ 

•387* 

-943* 

.10^* 

.72~it 

-027J 

.S50t 

.2Q9+ 

.609* 

.I32t 

.950! 

.462* 


+.036 

+.030 
+■019 
+.OIS 

+.026 

+  .022 

+  .017 
+.022 

+  .015 
+.016 

—  .004 

—  .002 
— .010 

— .ooS 
— .oil 

— -033 

— .025 

—.023 


Correc- 
tion 2 


+-003 
+-O03 
+•003 
+  003 

+-OO3 
+.003 
+  .003 
+.003 
+.003 
+  -OO3 
+.003 
+.003 
+.003 
+.003 
+-OO3 
+.003 
+.003 
+.003 


Micrometer 
readings 


4462.594 
446S.635 
4489.871 
4494.700 
4501.404 
450S.412 
4517.656 

4533-357 
4541.630 
4544.780 
4546.065 
4549.735 
45&3.854 
4571.186 
4578.639 
4590.029 
4603.023 


Standard 


03 


.621  = 
.6633 
.911  = 

-735* 
■444* 
.456* 
.702? 
.419? 
.690? 
.8645 

.l2C)f 

.SoS= 
.939* 
.277* 
-731 
129 

126* 


Difference 


.027 
.028 
-.040 

.035 
-.040 
r.044 
-.046 
-.062 

.060 
-.0S4 
-.064 

-■073 
-.085 
-.091 
-.092 
.100 
-.103 


Correc- 
tion 2 


+•003 
+.003 
+.003 
+-OO3 
+-OO3 
+■003 
+.003 
+  .003 
+•003 
+.003 
+  .003 
+  -003 
+.003 
+-003 
+  .003 
+  003 
+-OO3 


PLATE    48     (JANUARY   24,    12:37   ^-^ 


Micrometer 
readings 


4602.231 
4607.559 
461  1.500 
4637.732 
4638-238 


Standard 


.183 

■509t 
•453T 
.683 
.194 


Difference 


+.048 
4-050 
+•047 
-r.049 
+  .044 


Correc- 
tion 2 


+.004 
+.004 
+.004 
+.004 
+.004 


Micrometer 
readings 


4643.640 
4648.880 
4668.344 
46.78.394 
4679-071 


Standard 


■645+ 
■  835t 
.303t 
-353± 
.0281 


— .005 
+.045 
+.041 
+.041 
+  •043 


Correc- 
tion 2 


004 
004 
004 
004 
004 


The  symbol  #  indicates  solar  wave-length,  not  standard. 
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PLATE    48     (JANUARY  24, 

12:37   P.M 

) . — Continued. 

Micrometer 

readings 

Standard 

Difference 

Correc- 
tion 2 

Micrometer 
readings 

Standard 

Difference 

Correc- 
tion 2 

46S3.7S5 
4686.440 
4690.360 
4691.610 
4703. 21S 
4714.630 
4722.370 
4727.654 

4754-245 
478^.618 

4805.275 
4810.725 

743 

395: 

324 1 

58it 

I  Sot 

599'  ■ 

349:: 

62S:: 

226:: 

601" 

253:: 

723+ 

+-O42 
+-045 
+-O36 
+.029 
+.038 
+-03 1 
-I-.02I 
+  .021 
+.019 
+-OI7 
+.022 
+.002 

+-OO4 
+-OO4 
+.004 
+.004 
+.004 
+.004 
+.004 
+-OO4 
+.004 
+.004 
+-004 
+.004 

4823-700 
4859.924 
4903.470 
4919.147 
4920.665 
4934-215 
4<?57-763 
4973-244 
497S.722 
4981.S66 
4994.260 
4999.628 

.697* 
■934* 
.4S8t 
-l83t 
.682! 
.247I 
-786t 
.274'! 
-782t 
•915I1 
.316!! 
.693* 

+-OO3 
— .010 

— .018 
— .036 
—.017 
—.032 
—.023 

— .030 
— .060 
^.049 
— -059 

— .065 

+-004 
+.004 
+.004 
+.004 
+-004 
+  .004 
+-004 
+-004 
+-004 
+  004 
+.004 
+-004 

PLATE     51     (jAN.   24,    10:8  P.  M.). 


Micrometer 
readings 


4903.479 
4920.697 
4924.1 1 1 
4934-240 
4957-479 
4957-793 
4973-287 
4978-774 
4980.348 

4981.915 
4994.320 
4999.686 
5005.896 
5007.425 
5014.424 
5020.210 
5050.009 
5060.254 
5064.836 
5068.950 

5083.519 
5090.956 
5097.183 
5105.718 
5110.585 

5115-574 
5121.804 


Standard 


.4S8t 
.682^ 
.109* 
.247t 
•482t 
.786t 
.2741 
.782t 
-362t 

-915 
.316 

.693t 
.904 

•431I: 

■422t 
.210* 

.008! 
.252* 

■833' 

.9461 

.525'! 
■959' 
.176* 
•719 

•57ot 

•558:! 
•797t 


Correc- 
tion 2 


— .009 

+.005 

+•015 

.005 

+.002 

.005 

— .007 

.005 

—.003 

.005 

+.007 

.005 

+.013 

.005 

—.008 

.005 

—.014 

.005 

.000 

.005 

+.004 

.005 

— .007 

005 

—.008 

.005 

— .006 

.005 

+.002 

--.005 

.000 

--.005 

+.001 

+.005 

+.002 

+-005 

+.003 

+-005 

+.004 

+-005 

.006 

+-005 

—  .003 

+-005 

+.007 

+-005 

— .001 

+.005 

+.015 

+.005 

+.016 

+.005 

+.007 

+.005 

Micrometer 
readings 


5127.592 
5133-870 
5139.642 
514I.9IO 
5146.658 
5151-055 
5155-938 
5159.230 
5162.452 
5165.581 
5171.770 

5172.855 
5173.912 
5193.128 
5204.697 
5202.464 
5210.543 
5215-335 
5217-541 
5225.669 

5233-095 
5242.632 

5250.787 
5253.600 
5273.286 
5281.909 
5288.640 


Standard 


■530* 

.871I 

•645T 

.916 

.6641 

.026t 

•937' 

.240 

.448  1 

.588I 

.783* 

.87it 

•912  ! 

.139 

.708: 

.48.3: 

•55fr 

-352* 

•559: 

.690 

•  I24t 

.662* 

•825' 

.649 

•344t 

.968* 

.708 


Difference 


+.062 
—  .001 
—.003 
— .006 
— .006 
+-O29 
+.001 
— .010 

+.004 

— .007 

—.013 

— .016 

.000 

— .oil 
— .oil 
— .019 

—.013 
—.017 
—.018 

— .021 
— .029 
— .030 
-.038 
—.049 
—.058 
—.059 
—  .068 


Correc- 
tion 2 


+-OO5 
+-005 
+.005 
+•005 
+■005 
+.005 
+.005 
+.005 
+.005 
+.005 
+  .005 
+■005 
+-005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 

+-005 
+-005 
+.005 
+•005 
+•005 
+•005 
+.005 


AKC-SPHCTRA   OF  THE  F.LEMENTS 
PLATE    54    (JANUARY    1 8,    I  :  02   P.M.). 


Micrometer 
readings 


5154.205 
5150.280 
5262.406 
5165.625 

5i7i-S.« 
5173.0S3 
51S3.824 
51SS.000 
51X9.075 
5 1 9,?.  I  So 

5IOS.03S 
5202.523 
5210.61 1 
5215.401 
5217.608 
5225.752 
5230.075 
523.VI6.5 

5242.710 
5250.435 
5253.600 
5264.409 
5265.941 
5270.536 
5273.600 
5283.844 


Standard        Difference 


■2.17 
.240 
.448 
.58S 

.7S3* 
.912 

•  792t 

•  04St 

.020J 

•I.59t 
.885* 

•4S3t 

•556 

■352t 

•559* 

.690* 

.014* 

■I24t 

.662* 

•391 

.640 

■37  it 

.884t 

•49.';t 

•554t 

■S'O.it 


+.058 
+.040 
+.04S 
+  037 
+  051 
+•071 
+•032 
+•048 

+•055 
+•050 

+■053 
+•040 

+•055 
+•049 
+•049 
+■062 
-i-061 
+•039 
+•048 

+•044 
+■041 
+.038 
+•057 
+.041 
+■046 
+.041 


Correc- 
tion 2 


+.005 
+  .005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 
+.005 


Micrometer 
readings 


5288.742 
5296.956 
5307-586 
5316.835 
5324-404 

5333-1" 
5349.680 
5353-586 
5370.176 
5393-385 

5397-344 
5405.989 
5415.418 
5424.276 

5434-724 
5447.112 
5455.818 
5462.683 
5463-147 
5466.585 
5528.575 
5534-995 
5543-344 
5544.092 
5555-030 


Standard 


.708* 
■87.3* 
.546* 

-87ot 
-37.st 
.092* 
-623t 
.592* 
.165* 
-378* 
-346 
-987' 
.421* 
.284t 
■742t 
-130I 
.826T 
•732* 
.174* 
.608* 
-636! 
5535-07.3* 
.418 
.158* 
•  113 


+-034 
+.081 
+.040 
— -035 
+■031 
+-019 
+-057 
— .006 
+.011 
+.007 
— .002 
+.002 
— .003 
— .008 
— .01 8 
—  .018 
— .008 
—.040 
— .027 
— .023 
— .o6l 
— .078 
^.074 
—.066 
—.083 
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Correc- 
tion 2 


+-005 
+-005 
+-005 
+-005 
+-005 
+.005 
+-005 
+  005 
+-005 
+-005 
+-005 
+-005 

+•"05 
+-005 
+-005 
+-005 
+-005 
+.005 
+-005 
+-005 
+-005 
+.005 
+.005 
+.005 
+  005 


PLATE     qS     (JANUARY    I8,    2:0;    P.M.) 


Micrometer 
readings 


55'^5-l30 
5560-858 
5576.326 
5582.205 
5588.990 

5598-731 
5601.512 

5615.530 
5615.882 
5624.263 
5624.778 
5634.182 


Standard 


•113 

.848t 

•  319': 

.195* 

.980! 

•7151 

■5oit 

.526  ' 

•879$ 

•253" 

.768* 

.I69t 


+•017 
-f-.oio 
+-007 
+.010 

-j-.OIO 

+.016 

+-OII 

+.004 
+-003 

+.010 
+.010 

+.015 


Correc- 
tion 2 


+-007 
+.007 
.007 
+.007 
+.007 
+.007 
+.007 
+.007 
-f.007 
+-007 
+.007 
+-007 


Micrometer 
readings 


Standard 


5658.102 

5662.750 

5679.264 

5682.880 

5688.44s 

5708.635 

5709.609 

5711-323 

5715-325 

5742.076 

5753-354 

5763.220 

.096* 

•7451: 

-249 

.861* 

•434t 
.6201 
.616T 
-3.8t 

-3091 
.066* 

■342t 

•2 1 51 


+.006 
+.005 
+.016 
+-019 
+.01 1 

+-015 
^.007 
+.005 
+.016 
+.010 
+.012 
+-005 


Correc- 
tion 2 


+  -OO7 
+-007 
+■007 
+-007 
+  ■007 
+-007 
+-007 
+  .007 
+-007 
+  007 
+-007 
+-007 


2S0  //.  ./.  ROIVLAND  A.XD  C.  .^'.  /LIRR/SOX 

PI. .ATE    58 — coiitinucii.      (j.-\nu.\kv    18,    2:07   r.M. 


Micromett;r 
readings 

Standard 

niftt-r«nce 

Correc- 
tion 2 

Micrometer 
readings 

Standard 

Difference 

Correc- 
tion 2 

57S2.350 
57SS.142 
5791.207 
579S.080 
5798.403 

-346t 
.136:; 

•207t 

.0S7* 
.400+ 

+.004 

+.006 

.000 

— .007 

+.003 

+  .007 
+  .007 
+.007 
+.007 
+.007 

5805.445 
5806.950 
5809.440 
5816.602 

.448:: 
■954:: 
•4.57:; 
•594:; 

-.003 
—  .004 
+.003 
+  .008 

T   .007 
+.007 
+.007 
-    .007 

/i 
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Til 


■ARC-SPECrRlM   OF   \ANAD1U.M. 


Wave  lengll) 

Intensity 

Wave-length 

Wave-lengtli 

Correction  » 

Correction 

and 

(uncorrected) 

Character 

( corrected) 

(Hasselberg) 

3094.779 

+.014 

I,  n 

3094-793 

3101.024 

+.014 

3IOI.O3S 

3102.401 

+.014 

10 

3102.4"!  5 

3109.269 

+.014 

3IO9.2S3 

3109.367 

+.014 

3109.381 

31 10.S12 

+.014 

3110.826 

3113.024 

+.014 

3113.038 

311S.4S2 

+.014 

8 

3118.496 

3120.836 

+.013 

3120.849 

3121.24S 

-f.013 

312I.261 

3123.00S 

+.012 

3123.020 

3125.390 

+.012 

5 

3125.402 

3126.527 

-j-.OII 

5 

3126.338 

3130.39S 

+  .010 

5 

3130.408 

3133.44b 

+.009 

5 

3133-455 

3 13s. 052 

^.ooS 

I 

3135.060 

3137.298 

+.007 

I 

3137-305 

3139.S56 

+.006 

I 

3139.862 

3142. 5QI 

—  .005 

2 

3142.596 

3I46.0.S4 

— .002 

I 

3146.086 

3164.950 

— .005 

I 

3164.945 

316S.250 

—.006 

I 

3168.244 

3183.534 

—  .009 

0 

3183.525 

31S4.106 

— .009 

10 

3184.097 

?iSs.5i6 

—  .009 

10 

3185.507 

31S7.S30 

— .010 

4 

3187.820 

31SS.634 

—.010 

2 

3188.624 

3190.S0S 

.010 

5 

3190.798 

3194.040 

— .010 

I 

3194-030 

3198.131 

—  .010 

I 

3I98.I2I 

3199.944 

— .010 

I 

3199-934 

3202.505 

— .010 

6 

3202.495 

3205. 3SS 

—.010 

I 

3205.378 

3205.699 

— .010 

3 

3205.689 

3207.531 

.010 

4 

3207.521 

320S.474 

— .010 

I 

320S.464 

3210.263 

— .010 

I 

3210.253 

3210.556 

—  .010 

I 

3210.546 

3212.560 

—  .010 

I 

3212.550 

3215.497 

— .010 

I 

3215-487 

3217.250 

— .010 

I 

3217.240 

321S.995 

—.010 

I 

321S.985 

3226.233 

—  .010 

I 

3226.223 

'  Obtained  from  correction  curve. 
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v.'\  N.\  n  I  u  M  —  continued. 


Wave-lenglh 

Correction   i 

Correction 

Intensity 
•Tnd 

Wave-length 

Wavc-Ientjlh 

(uncorrcclcd) 

Character 

(corrected) 

(Hasselherg) 

3227.530 

— .010 

3227.520 

3229.734 

— .010 

3229.724 

3230.775 

— .010 

3230.765 

3232.074 

— .010 

3232.064 

3233.310 

—.010 

3233.300 

3233.S8S 

—  .010 

3233-878 

3238.000 

—  .010 

3237.990 

3249.700 

— .010 

3249.690 

3250.904 

—.010 

3250.894 

3251.995 

— .009 

3251.886 

3254.845 

— .cog 

3254.836 

3255.778 

—.009 

3255.769 

5256.900 

— .ooS 

3256.892 

3259.665 

— .007 

3259.658 

3261.205 

— .007 

3261.198 

3262.429 

— .007 

3262.422 

3262.187 

—.007 

3262.180 

3266.033 

— .006 

3266.027 

3267.828 

— .005 

8 

3267.823 

3271.247 

— .004 

8 

3271.243 

3271.763 

— .004 

2 

3271.759 

3273.141 

— .004 

I 

3273.137 

3276.255 

— .003 

8 

3276.252 

3277.S84 

— .003 

I.  n 

3277.881 

3278.055 

— .002 

'.  11 

3278.053 

3279.978 

—  .002 

3279.976 

32S1.24O 

— .002 

3281.238 

3282.661 

—  .002 

3282.659 

3284.492 

— .002 

3284.489 

32S5.I34 

—  .00] 

3285.133 

3288.560 

—  .001 

32S8.559 

3288.438 

—  .001 

328S.437 

3289.516 

—  .001 

2 

3289.515 

3290.363 

— .001 

2 

3290.362 

3291.806 

—  .001 

3 

3291.805 

3298.277 

—  .001 

I 

3298.276 

3299.224 

— .001 

2 

3299.223 

3309.306 

— .001 

2 

,5309.305 

3313.142 

— .001 

3313-141 

3314.144     . 

— .001 

3314.143 

3314.980 

.000 

3314.980 

3322.085 

— .001 

3322.084 

3324.515 

— .001 

3324.514 

3329.985 

— .002 

3329.983 

3333.695 

— .002 

3333.693 

3356.480 

— .009 

3356-471 

3365-683 

—.013 

3365.670 

3405.936 

+.076 

I,  n 

3406.012 

3406.914 

+.075 

I,  11 

3406.989 

3414.300 

+.070 

I,  n 

3414.370 
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VANADIUM  —  continued. 


Wave-length 

Correction  i 

Correction 

Intensity 
anil 

Wave-lcngtli 

Wave-length 

(uncorrected) 

Ctu-tracter 

^corrected) 

iHasselbcrg) 

341S.608 

+.068 

I,  n 

3418.676 

3425-145 

+-059 

I,  n 

3425.204 

3457.010 

+.038 

1,  n 

3457-048 

3489.625 

+-023 

I,  n 

3489-648 

3497.062 

+.019 

I,  n 

3497-081 

3501-597 

+-017 

3501.614 

35'7-425 

+.011 

3517-436 

3529-870 

i-.oo6 

3529.876 

3533.816 

+.004 

3533.S20 

3543-629 

+.002 

3543.631 

3545-329 

-j-.ooi 

I,  n 

3545.330 

3545-418 

-j-.ooi 

3545-419 

3551.670 

—.001 

I,  n 

3551.669 

3553-413 

—  .001 

^ 

3553-412 

3573-659 

—  .007 

3573.652 

3574-922 

-^.007 

3574-915 

3578-015 

-.008 

3578.007 

3582.962 

—  .oog 

3582.953 

3583-S54 

—  .010 

3583.840 

3589.900 

—.oil 

3589-889 

3592.170 

—  .011 

3592.159 

3593-530 

—  .011 

3593-519 

3600.179 

-.013 

3600.166 

3639-180 

—  .020 

3639-160 

3639-740 

—  .020 

3639-720 

3644.013 

—  .021 

3644.023 

3644-859 

—  .021 

3644.038 

3649-078 

—  .021 

3649057 

3663.716 

-.022 

I.  n 

3663.694 

3665.278 

—  .022 

I,  n 

366s. 256 

3667.863 

—  .022 

I,  n 

3667.841 

3671.363 

-.023 

3671.S4O 

3672.542 

-.023 

I,  n 

3672.519 

3675-858 

-.023 

3675-835 

3676.830 

—023 

I,  n 

3676.807 

3680.078 

—023 

I,  n 

3680.055 

?68o.237 

-.023 

3680.214 

^68^.266 

-.023 

3683-243 

3683.626 

-.023 

3683.603 

3686.415 

-.023 

3686.392 

3688.230 

—023 

3688.207 

3690.431 

-.023 

3690.407 

3692. 3S0 

—023 

3692.357 

3695-472 

-.023 

I,  n 

3695.449 

3696.018 

—023 

3695-995 

3704-687 

-.023 

3704.664 

3704.854 

-.023 

7        \ 

3704-831 

3705-190 

-.023 

3705-167 

5706.190 

-.023 

5706.167 

3708.875 

—.023 

I 

3708.852 

284  ^'  ^^'  J^OH'LAND  AND  C,  N.  HARRISON 

VANADIUM  — continued. 


Wave-length 
(uncorrected) 


3719074 
3719.147 
3722.159 
3722.357 
3738.158 
3738.923 
3740.397 

374i.t>53 
3778.835 
3790.475 
3790.620 

3800.019 

3803.640 

3807.378 

3807.579 

3S0S.090 

38 1 3.567 

3818.327 

3820.044 

3820.616 

3821.566 

3823.035 

3828.640 

3840.833 

3844-533 

3847.423 

3849.404 

3855.460 

3855.939 

3864.959 

3875.179 

3886.681 

3890.290 

3892.465 

3896.254 

3898.079 

3902.369 

3909.997 
39'4.44i 
3919.605 
3922.029 
3922.554 
3924.775 
3925.357 
3933.784 
3944-143 
3952.083 
3961.662 
3968.597 
3979.549 


Correction  i 


—  .023 
— .023 
—.023 
—.023 
—.023 
—.023 
—.023 
—.023 
—.027 
— .027 
— .027 
— .027 
— .027 
+.047 
+.047 
+.046 

+•045 
+  .043 
+.043 
— .027 
+.042 
— .027 
+.040 
+  -O33 
+-032 
+-030 
+.029 
+  .020 
+  .026 
+  .021 
+  .016 
+.010 
+  .008 
+  .006 
+.005 
+.003 
+  .002 
— .002 
— .004 
—.005 
— .006 
— .006 
— .007 
— .007 
— .009 
— .010 
— .010 
— .010 
— .009 
— .009 


Intensity 

and 
Character 


4 
4 
5 
4 
2 

4 
2 

7 
6 

4 
3 
2 

4 
7 

5 
5 
2 

4 
4 
2 
I 
7 
5 
I 
I 

3 
3 
3 
3 
3 
I 

5 
I 
I 


Wave -length 
(corrected^ 


Wave-length 
(Hasselbcrg) 


3719.051 

3719.124 

3722.136 

3722.334 

3738.129 

3738.901* 

3740.374* 

3741.630 

3778.808 

3790.448 

3790.593 

3799.992 

3803.6 1 3 

3807.425 

3807.626 

3808.136 

3813.612 

3818.370 

3820.087 

3820.589 

'3821.607 

3823.008* 

3828.680 

3840.866 

3844.565 

3847.453 

3849.433 

3855.486 

3S55.965 
3864.980 

3875-195 
3886.691 
3890.298 
3892.471 
3896.259 
3898.082 
3902.371 
3909.995 
3914.437 
3919.600 
3922.023 
3922.548 
3924.768 
3925.350 

3933-775 
3944.133 
3952.073 
3961.652 
3968.588 
3979.540 


♦Average  of  four  or  more  measurements. 
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Wave-length 

Intensity 

Wave-length 

Wnvc  ■  It-ngth 

Correction  i 

("orrection  2 

and 

(uncorrected) 

Character 

Ccorrcclt^tl) 

(Hasselbeig) 

3990.702 

—  .009 

5 

3990.693 

3992.925 

— .009 

3 

3992.916 

3998-856 

—.009 

3 

3998.847 

4005.847 

—  .009 

I,  n 

4005.83S 

4022.046 

— .ooS 

I,  n 

4022. 03S 

4023.516 

— .ooS 

I,  n 

4023. 50S 

4031.968 

—  .007 

I 

4031.961 

4033-199 

—  .007 

3 

4033.192 

4034.626 

—  .007 

2 

4034.619 

4042.765 

—  .006 

I 

4042.759 

4051.490 

—  .005 

4 

4051-4S5 

4057-2U 

— .005 

2 

4057.206 

4057.961 

— .005 

I 

4057.956 

4064.065 

— -005 

2 

4064.061 

4071.668 

— .004 

2 

4071.664 

4077.853 

— .004 

I,  n 

4077.S49 

4090.707 

— .004 

5 

4090.703 

4092.536 

— .004 

2 

4092.532 

4095.611 

— .004 

5 

4095.607 

401)8.514 

— .004 

I,  n 

4098.510 

4099.925 

— .004 

7 

4199.921 

4102.289 

— .004 

3 

4102.285 

4104.520 

— .004 

2 

4104.516 

4107.603 

— .004 

I 

4107.599 

4109.910 

—  .004 

7 

4109.906 

41  11.920 

— .004 

5,R 

4111.916 

4II3.64I 

— .004 

3 

4113.637 

4115-316 

—  .005 

7 

4"5.3il 

4116.636 

— .005 

q 

41 16.631 

4118.325 

— .005 

I,  n 

41 1 8. 320 

4119.580 

— .005 

3 

4I19-575 

4120.660 

— .005 

2 

4120.055 

4124.200 

— .004 

I 

4124.196 

4128.156 

— .004 

7 

4 1 28. 1 52 

4I31.3OI 

— .CO4 

I,  n 

4131.297 

4132.127 

— .004 

6 

4132.123 

4134.620 

— .003 

7 

4134.617 

4159.819 

+  .003 

2 

4159.S22 

4174.145 

+.010 

I 

4174-155 

4182.769 

—.042 

+.003 

I 

4182.733 

4183.110 

— .042 

+-003 

4 

4 1  S3. 07 1* 

41S9.988 

+.020 

+.003 

2 

4I90.OII 

4202.545 

— .042 

+,003 

2 

4202.506 

4205.240 

— .042 

+.003 

2 

4205.201 

4210.041 

—.042 

+.003 

5 

4210.002 

4225.408 

—.042 

+.003 

I 

4225.369 

4226.910 

— .042 

+-003 

4,  R 

4226.871 

4232.643 

-.042 

+  .003 

7 

4232.604 

4233.146 

— .042 

+-003 

7 

423.3-007 

4234.188 

— .042 

+.003 

7 

4234.149 

■  Due  to  Earth's  motion. 


*  Average  of  four  or  more  measurements. 


i  /  ' 
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Wave-length 
(uncorrected) 

Correction  i 

Correction  2 

Intensity 

and 
Character 

Wave-length 
(corrected) 

Wave-length 
(Hasselbcrg) 

4234.710 

-    .042 

+.003 

7 

4234.671 

4235-94S 

—.042 

+.003 

4235-909 

4257056 

—.042 

+  -O03 

4257.5'7 

4259-493 

—.042 

+.003 

4259.454 

4262.350 

—.042 

+.003 

4262.311 

4268.826 

—.042 

+  003 

4268.7S7 

4271-745 

— .042 

+-O03 

17 

4271.706 

4268.85 

4277.140 

— .042 

+.003 

4277.101 

4271.80 

42S4.247 

—.042 

+.003 

4284.208 

4291-997 

—  .022 

—  •003 

4291.978 

4296.285 

— .022 

+.003 

4296.266 

4297-859 

— .022 

^  003 

4297.840 

4299-259 

—.022 

--.003 

4299.240 

4303-716 

— .022 

--.003 

2 

4303.697 

4309. 96S 

— .022 

+  .003 

7 

4309-949 

4318.S22 

— .022 

--.003 

2 

4318.S03 

4330-209 

— .021 

--.003 

0 

4330.181 

4333-003 

— .021 

+•003 

10 

4332.985 

43,50.15 

4341.178 

— .019 

+.003 

10 

4341.162 

4333-00 

4353-054 

—.017 

+.003 

IS 

4353-040 

4341-15 

4355-151 

— .016 

+.003 

4 

4355.138 

4353-05 

4356-117 

— .016 

+.003 

4 

4356.104 

4363.700 

—  013 

+.003 

4 

4363-690 

4364-387 

—  013 

+.003 

4 

4364-377 

4368.765 

012 

+.003 

4 

4368-756 

4373-390 

010 

+.003 

6 

4373.383 

4373-991 

— .010 

+.003 

3 

4373.984 

4379-389 

.000 

+-003 

I 

4379.392 

4380.715 

—  .007 

+.003 

4 

4380-719 

4379-42 

43S1.191 

—  .007 

--.oo3 

I 

4381.187 

4384-877 

— .005 

--.003 

I 

4384-875 

4384-95 

4390.142 

— -003 

--.003 

7.    I< 

4390.142 

4.590-15 

4392.233 

— .002 

+.003 

4 

4392.234   . 

4393-256 

— .001 

+-003 

3 

4.593-258 

4393-998 

— .001 

+-003 

4 

4394.000 

4395-379 

.000 

+  -003 

10.   K 

4395-382 

4395-40 

4397-389 

.000 

+-003 

I 

4397-392 

4400.733 

+.002 

+.003 

10 

4400.738 

4400-75 

4403.825 

+  .003 

+■093 

4 

4403.831 

4406.271 

+  •003 

+-003 

8 

4406.277 

4406.798 

+■004 

+-003 

8,  R 

4406.805 

4406.85 

4407-793 

+.005 

+-003 

8,   R 

4407.801 

4407.90 

4408.360 

+.005 

+-003 

5.  R 

4408. 36S 

4408-40 

4408.657 

+  .005 

+.003 

5.  R 

4408.665 

440S.65 

4412.290 

+-OO6 

+-003 

4 

4412.299 

4416.615 

+  -OOS 

+.003 

5 

4416.626 

4416.65 

4421.726 

-f-OIO 

+.003 

10 

4421.739 

4423-361 

+.011 

+-003 

8 

4423.375 

4424.068 

+.01  I 

+.003 

2 

4424.082 

4424.729 

+.011 

+  -003 

4 

4424.743 

ARC-S/'ECTA\l   OF  TIIF.   ELEMENTS 
\'a\ai)u;m     -  continued. 
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Inten.sity 

W3\c-lenglh 

Correction  1 

Correction  2 

and 

Wave-length 

Wave-length 

(uncorrected) 

Character 

(corrected) 

(Hasselberg) 

4425-579 

+.012 

+003 

I 

4425.594 

442S.b6o 

+•013 

+.003 

5 

4428.676 

4430.290 

+.016 

+.003 

7 

4436.309 

4437-')S5 

+.016 

+.003 

7 

4438.004 

4438-03 

444I.S2b 

+  .01S 

+•003 

2 

4441.847 

4441.90 

4443.486 

+.019 

+■003 

4 

4443^508 

4444.358 

+  .019 

+003 

3 

4444.380 

4444.40 

4449.718 

+  .020 

+  003 

4 

4449.741 

4451.046 

+  .02  1 

+■003 

4 

4451.070 

4452.15b 

+  .021 

+.003 

8 

4452.180 

4452.12 

4454.913 

+■023 

+■003 

I 

4454.939 

4450.047 

+  .023 

+.003 

I 

4456.07? 

4456.042 

+.023 

+  003 

3 

4456.668 

4457.605 

+  .024 

+.003 

3 

4457.632 

4458. 888 

+.024 

+.003 

I,  n 

4458.915 

4459.891 

+.024 

+.003 

8 

4459.918 

4459-95 

4460.434 

+■025 

+.003 

10,  K 

4460.462 

4460.45 

4460.821 

+  .025 

+.003 

4 

4460.849 

4462.504 

+  .026 

+.003 

10 

4462.533 

4462.55 

4465.645 

+  .027 

+.003 

3 

4465.675 

4468.143 

+  .028 

+003 

3 

4468.174 

4468.900 

+  028 

+.003 

3 

4468.931 

4469.840 

+  .02S 

+.003 

7 

4469. 87  I 

4469.90 

4470.950 

+  .029 

-f  .003 

I 

4470.872 

4474-174 

+.030 

+•003 

7 

4474.207 

4474-S66 

+.030 

+  003 

7 

4474.899 

4480.170 

+•033 

+■003 

3 

4480.206 

4489.056 

+  •037 

+■003 

7 

44S9.C96 

4490.940 

+  .038 

+■003 

4 

4490.981 

4491.298 

--.040 

+.003 

2 

4491.343 

4491.607 

+  .038 

+.003 

I 

4491.648 

4496.190 

+  .040 

+.003 

5 

4496.233 

4497-531 

+  .040 

+.003 

5 

4497.574 

4500.955 

+  ■043 

+.003 

2 

4501.001 

4501.366 

+  .043 

-1-.003 

I 

4501.412 

4502.075 

+  ■043 

+.003 

4 

4502.121 

4506.69b 

+■045 

+.003 

I 

4500.744 

4509.413 

+■047 

+.003 

2 

4509.463 

4511.554 

+  .04S 

+.003 

2 

4511.605 

45I3^740 

+  .049 

+.003 

2 

45  "3.792 

4514-305 

+  .049 

+.003 

4 

4514.357 

4515.676 

+  .050 

+.003 

I 

4515^729 

4517.6S3 

+•052 

+.003 

3 

45 1 7^738 

4520.275 

+•053 
+•053 

+.003 

2 

4520.331 

4520.629 

+■003 

2 

4520.685 

4524^320 

+  •055 

+.003 

5 

4524.378 

4525^279 

+  •055 

+.003 

2 

4525.337 

4528.108 

+  ■057 

+,003 

3 

4528.168 

4529.415 

+  ■058 

+.003 

2 

4529.476 

4530.910 

+.059 

+.003 

3 

4530.972 

288  H.  A.  ROWl.AXD  AND  C.  A'.  HAA'A'/SOiV 
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Wave-length 

Correction  i 

Correction  2 

Intensity 
.tnd 

Wave-length 

Wave-length 

(uncorrected) 

Character 

(corrected! 

(  Hasselhcrg) 

45.'?4-044 

+.060 

--.003 

3 

4534-107 

4537-768 

+.063 

--.003 

4 

4537-8.34 

4540.112 

+.064 

--.003 

4 

4540.179 

4545-496 

+.067 

+.003 

10 

4545-566 

454.5.62 

4549-751 

+.070 

+  -0C3 

8 

4549.824 

4549-85 

4551-941 

+  .072 

+.003 

2 

4552.016 

4552.660 

+  .072 

+  .003 

5 

4552.735 

4560.S13 

+.077 

+.003 

7 

4560.893 

4564.673 

-|-.oSo 

+  .003 

I 

4564.756 

4571-870 

+.086 

-f  .003 

5 

4571-959 

4577-255 

+.090 

+.003 

7 

4577.348 

4577.40 

4578-813 

+.092 

+.003 

5 

4578.908 

4579-278 

+  ■092 

+.003 

2 

4579-373 

4580.466 

+.093 

+.003 

8 

4580.562 

4580.55 

4581.313 

—  .093 

+  .003 

I 

4581.409 

4583.868 

+.096 

+.003 

2 

4583-967 

4586.454 

+  .097 

+.00? 

8 

4586.554 

4586.55 

4591-303 

+.100 

+.003 

5 

4591.406 

4594-30 

4594-197 

+•016 

-003 

10,  R 

4594.216 

4606.366 

—.049 

--.ooi 

4 

4606.321 

4607.435 

—.049 

--.004 

I 

4607.390 

4608.6S0 

—.049 

--.004 

I.  n 

4608.635 

4609.866 

—.049 

--.004 

4 

4609.821 

4611.148 

—.049 

+.004 

I 

461 1.103 

4614.020 

—.048 

+.004 

I,  n 

4613.976 

4614.138 

—.048 

+.004 

I,  n 

4614.094 

4616.234 

— .04S 

+.004 

11,  n 

4616.190 

4619.940 

—.048 

+  .004 

0 

4619.896 

4621.470 

—.048 

+.004 

I,  11 

4621.426 

4624.625 

—.048 

+.004 

4 

4624.581 

4626.710 

—.048 

+.004 

4 

4626.666 

4630.280 

—.048 

-f  .004 

I.  n 

4630.236 

4635.389 

—.047 

+.004 

7 

4635.346 

4636.386 

-.047 

+.004 

I,  11 

4636.343 

4640.275 

—.047 

+.004 

5 

4640.232 

4640.959 

—.047 

+  .004 

5 

4640.916 

4644.281 

— .046 

-I-.004 

I 

4644.239 

4644.666 

—.046 

+.004 

2 

4644.624 

4646.198 

— .046 

+.004 

I 

4646.156 

4646.61  ■>, 

— .046 

+  .004 

8 

4646.571 

4648.088 

— .046 

+.004 

I.  n 

4648.046 

4649.110 

— .046 

+.004 

2 

4649.068 

4653-147 

—■045 

+  .004 

I 

4653.106 

4655.451 

—.045 

+.004 

I,  n 

4655.410 

4657.179 

—.045 

+.004 

1,  n 

4657.138 

4662.645 

—.044 

+■004 

I,  n 

4662.605 

4663.354 

-.044 

+.004 

3 

4663.314 

4669.527 

—•043 

+.004 

I 

4669.487 

4670.705 

—  043 

+.004 

8 

4670.666 

4673.874 

— .042 

+.004 

I 

4673-836 
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Wave-length 

Correction  t 

{ur.corrccted) 

467q.9gS 

—.041 

4681.1 10 

—.041 

4OS4.670 

— .040 

4b87-l35 

— .0--9 

4690.472 

-.038 

4699-537 

— .036 

4702.720 

— -035 

4705-30S 

—■035 

4700.387 

—■034 

4706.790 

—•033 

4707.658 

—•033 

470S.426 

—■033 

4709.159 

—■033 

4710.774 

— .032 

4713.666 

—.031 

47I5-5I4 

— -030 

4715.676 

— .030 

4716.105 

— .030 

4716.403 

— .030 

4717.900 

—.030 

4721.469 

— .029 

4721.729 

— .029 

4723-079 

—.028 

4723.650 

—.028 

4724.099 

—.028 

472S.S62 

— .026 

4729.746 

— .026 

4730.596 

— .026 

4731-465 

— .026 

4731-767 

— .026 

4732-130 

— .026 

4737-944 

—.024 

473S-525 

— .024 

4739.869 

— .024 

4742.838 

—.023 

4746.S45 

— .022 

4747-331 

— .022 

4748.741 

— .022 

4751.208 

— .021 

4751.480 

—.021 

475i^776 

— .021 

4752.053 

— .021 

4757.702 

— .020 

4758.953 

— .oig 

4759-225 

— .019 

4764.238 

—.018 

4765-873 

—.018 

4766.851 

—.017 

4769.221 

-.017 

4772.793 

—.016 

+.004 
-I- .004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 

—  .004 
+.004 
+.004 
+.004 
+.004 
+•004 

■4-.004 

+.004 
+.004 
+.004 
+.004 
+-004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 

+-904 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+.004 
+,004 
+.004 
+  004 

+.004 
+.004 
+  .004 
+  .004 
+.004 
+.004 
+.004 
+.004 
+.004 


Intensily 

and 
Character 


I 

) 

3 

5 

I,  n 

2 


n 


5 
I 

4 
4 

I,  n 
I,  n 
I,  n 

5 

2 

I 

I 

I 

I 

I 

I,  n 

5 

5 

I,  n 

5 
5 
I 

5 
I,  11 

4 

I.  n 
I,  n 

7 

I,  n 
I 


Wave-length 
(corrected) 


4679.961 
4681.073 
4684.634 
46S7.IOO 
4690.438 
4699.505 
4702.689 
4705.278 
4706.357 
4706.761 
4707.629 
470S.397 
4709.130 
4710.746 
4713-639 
4715.488 
4715.650 
4716.079 

4716.377 
4717.874 

4721.444 
4721.704 
4723.055 
4723.626 
4724.075 
472S.840 
4729.724 
4730-574 
4731-443 
4731-745 
4732.108 
4737-924 
4738-505 
4739-S49 
4742.819 
4746.827 
4747-313 
4748-723 
4751.211 
4751-463 
4751-759 
4752.036 
4757.686 
4758.938 
4759.210 
4764.224 
4765. S59 
4766.838 
4769.208 
4772.781 


Wave-lenglh 

(Hasselberg) 
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\\'ave-!eiii;th 

Intensity 

Wave-length 

Wave-length 

Correction  ' 

Correction  2 

and 

(uncorrected) 

Cliaraclcr 

(corrected) 

(Hasselberg) 

4773-2/5 

—.016 

--.004 

V 

I 

4773-263 

4776-«>55 

-.015 

--.004 

5 

4776.644 

4781.524 

--.014 

--.004 

I.  11 

4781.514 

4784.672 

— .013 

--.004 

5 

4784.663 

4786.715 

—.013 

+.004 

7 

47S6.706 

4789.1 1 1 

— .012 

—  .004 

I 

4789.103 

4793-142 

—.Oil 

+.004 

J 

4793- '35 

4794-737 

—.Oil 

+  .004 

I,  11 

4794-7.^0 

4795.300 

—.Oil 

+.004 

2 

4795-293 

4797.125 

^.010 

+.004 

S 

4797-119 

4798.157 

— .010 

+-OO4 

■ 

4798.151 

4799.216 

— .010 

+.004 

I 

4799.210 

4799-978 

-.010 

+.004 

4 

4799.972 

4802.378 

—.009 

+.004 

I,  II 

4802.373 

4803.245 

—.009 

+.004 

I,  11 

4803.240 

4807.740 

—.008 

+.004 

10 

4807.736 

4808.845 

—.007 

+-OO4 

I,  11 

4S0S.842 

4819.225 

-  -.004 

+.004 

2 

4819.225 

4S23.030 

— .003 

+.004 

I.  11 

4823.031 

4827.636 

— .002 

+  004 

10 

4827.638 

4829.005 

— .001 

+.004 

I 

4829,008 

4829.424 

—  .001 

+.004 

I.  11 

4829.427 

4830.876 

— .001 

+.004 

I.  II 

4830.879 

4831.832 

.000 

+.004 

8 

4831.836 

4832.613 

.000 

+.004 

8 

4832.617 

4833.209 

.000 

+.004 

3 

4833-213 

4834.001 

.000 

+  .004 
+.004 

I.  11 

4834.005 

4834.260 

.000 

I,  n 

4834.264 

4835-035 

+.001 

+.004 

I,  11 

4835.040 

4843-1S8 

+.003 

+.004 

2 

4843-195 

4S46.791 

+  .004 

+.004 

I.  n 

4846.799 

4848.995 

+-00  5 

+.004 

I 

4849.004 

4849.253 

+-005 

+.004 

1.  11 

4849.262 

^ 

4849.449 

+.005 

+  .004 

I,  11 

4849.458 

4851.676 

+.006 

+  .004 

10 

4851.686 

4852.145 

+.006 

+  .004 

I.  n 

4852.155 

4854.104 

+.006 

+.004 

I,  n 

4854.114 

4855-543 

+.007 

+.004 

I,  n 

4855-554 

4857.230 

+•007 

+.004 

1,  11 

4857-241 

4858.798 

+-007 

+.004 

2 

4858.809 

4862.789 

+.008 

-i-.004 

4 

4862.801 

4864.930 

+-009 

+.004 

10 

4864.943 

4870.^20 

+.010 

+.004 

I,  11 

4870.334 

4871.438 

+.011 

+.004 

3 

4871.453 

4873-155 

+.011 

-r.004 

I,  11 

4873.170 

4875.658 

+  .012 

+.004 

10 

4875.674 

4880.728 

+-0I4 

+.004 

6 

4880.746 

4881.727 

+.014 

+  .004 

10 

4881.74s 

4882.341 

+.014 

+.004 

2 

4882.359 

4885.808 

+.015 

+-004 

2 

4885.827 

ARC-SPECTR.l   OF  TUK  JJ. EM  EX  IS 
V  A  N.^  D I  u  M  —  continued. 


291 


\V.-ivc-Ieiit,'tli 

Intensity 

Wave-length 

Wave. length 

Correction   1 

Correction   2 

and 

(uncorrected! 

Character 

(corrected) 

(Hasselbcrg) 

4S86.97I 

+•015 

+.004 

2 

4886.990 

4890.245 

+.016 

+.004 

I 

4S9O.265 

4S9I.39,; 

+.017 

+.004 

2 

4S9I.4I4 

4S9I.740 

+.017 

+.004 

3 

4891.767 

4S94..V4 

+.01S 

—.004 

3 

4894.396 

4900.790 

+.020 

+.004 

3 

4900.820 

4904.550 

+.021 

+.004 

5 

4904.575 

4905.025 

+.021 

+.004 

3 

4905.050 

4907.020 

+.022 

+.004 

I,  11 

4907.046 

4908.856 

+.022 

+.004 

I 

4908.882 

4'»I3.240 

+  .024 

+.004 

I,  n 

491.3.277 

49 1 6.4 1, ^ 

+  .024 

+■604 

I 

4916.436* 

4919.141 

+.020 

+.004 

I,  n 

4919-I71 

4922.514 

+  -O27 

+.004 

I 

4922.543* 

4925. Sio 

+.027 

+.004 

7 

4925.837* 

4932. iSi 

+  .030 

+.004 

3 

4932.212 

49.53.700 

+-03I 

+.004 

I 

4933-7S6* 

5002.502 

— .002 

+.005 

2 

5002.505 

5005.790 

— .002 

—.005 

I.  n 

5005.793 

SO14.S08 

— .002 

+.005 

4 

5OI4.8II 

5047.481 

—  .002 

+.005 

1,  n 

5047.484 

5051.778 

—  .002 

+.005 

5051.781 

5060.S28 

— .002 

-r.uo5                    I,  n 

5060.831 

^064.29? 

—  .002 

+.005                    I 

5064.296 

5105.321 

— .002 

+.005                    2 

5105.324 

5128.700 

.000 

+.005                    7 

5128.705 

5 1. 37-765 

+.002 

+.005                    I,  11 

5137.772 

5'.?S-590 

+.002 

+005                    4 

5138.597 

5139.697 

+.002 

+  .005                   2 

5139.704 

514S.8S5 

+.003 

+  .005                     4 

5148.893 

5159.5S2 

—.049 

+.005         ;              2 

5159-438 

5159.510 

+-OO5 

+.005 

2 

5159.520 

5105.124 

—.049 

+  -005 

I 

5165.072* 

5167.013 

—.049 

+-005 

I 

5166.961* 

5169.170 

—.049 

+.005        '               I 

5169.126 

5170.102 

— -049 

+.005                       I 

5170.II4 

5172.328 

— -049 

+.005        ^              I.  n 

5172.284 

5174.702 

-■049 

4  .005        1              I.  n 

5174-714 

5176.731 

—.049 

+.005                    1,  n 

5176.683* 

5177.004 

—.049 

+.005                     I-  n 

5176.956* 

5 1 78. 782 

—.049 

+-005       1             I.  n 

517S.733* 

5179.325 

— -049 

-^.005                     I,  n 

5179.275* 

51S0.975 

— -049 

+.005        i             1.  n 

5180.926* 

51S2.979 

—.049 

-I-.005                    I 

5182.993 

5183-077 

—.049 

+  .005       ;            I,  11 

5183-033 

5192.241 

—.049 

+-005 

I 

5192.193* 

5193-232 

—.049 

+.005 

5 

5193-184* 

5193-843 

—.049 

+.005 

I 

5193-795* 

5195-070 

—.049 

+.005 

6 

5195.021* 

5195-615 

— -049 

+-005 

2 

5195.564* 

*.\verage  of  four  or  more  measurement.s. 


2g2                  H.  A.  ROWLAXD  AM)  C.  X.  I/Ah'A'/SOiX 
\  A  N  .\  I )  1 U  .M COIltiltUfd. 


Wave-length 

Correction  i 

ltiten>ily 
Correction   2                    and 

Wave-length 

Wave-length 

{uiicorrectedj 

Character 

(corrected) 

(Hasselberg) 

5iQ7.ig7 

+-013 

+  -OO5 

I,  n 

5197-215 

—.049 

+.005 

I.  11 

5197-215 

5200.564 

—.049 

+-OO5 

I .  II 

5200.520 

5206.S39 

—.049 

+.005 

I .  II 

5206.790* 

5207.892 

—.049 

+.005 

I,  II 

5207.844* 

5212.377 

-.04(1 

+  .005 

1 ,  11 

5212.399 

5213-887 

— .048 

+  .005 

I,  11 

5213-837 

S216.821 

—.048 

—  .005 

5216.772* 

5225.881 

+.022 

+-OO5 

5225.920 

5233-851 

+.026 

+.005 

5233-895 

5234.205 

+.026 

+.005 

5214-249 

5240-315 

+.029 

+.005 

5240.364 

5241.097 

—.047 

+.005 

5241.055 

5258.260 

+-043 

+.005 

I.  11 

525S.308 

5260.473 

+-045 

+.005 

I,  11 

5260  527 

5261.188 

—.044 

+.005 

I,  n 

5261.149 

5271.156 

—.042 

+.005 

5271.119 

5317.092 

—.030 

+.005 

1,  n 

5317-067 

5319. 2S0 

— .030 

— .005 

1.  n 

5319-255 

5329.511 

—.030 

--.005 

I .  n 

5329-486 

5330.640 

— .029 

+.005 

I.  n 

5330-616 

5338-S31 

—.024 

— .005 

I.  n 

5338.812 

5353-633 

— .019 

— .005 

5353-619 

5383-654 

—.008 

+.005 

5,^83-651 

5388.537 

—.008 

+■005 

I,  n 

5388-5.U 

5402.144 

— .001 

+.005 

5402.148 

5415-469 

+-005 

+.005 

5415-479 

5418.307 

+.006 

+.005 

5418.318 

5424.267 

+.009 

+.005 

5424.281 

5434-390 

+.015 

+  .005 

5434-410 

5437-863 

+-0I7 

+.005 

5437-885 

5443-443 

+.018 

—  .005 

5443.466 

5445-003 

+■023 

+.005 

I,  n 

5455-031 

5467.998 

+-029 

+.005 

I,  n 

546S.032 

5471.528 

+.0^0 

+.005 

I,  n 

5471-563 

5487-413 

+-037 

+.005 

5487-455 

5488.269 

+.038 

+.005 

5488.312 

5490-137 

+  -039 

^.005 

5490.181 

5505-045 

+-047 

+-005 

5505-097 

5506.045 

+-047 

+.005 

5506.097 

5507.691 

+.048 

^.005 

5507.744 

5508.812 

+-048 

+.005 

5508.865 

5511-358 

+-050 

+.005 

5511-413 

5515-245 

+.051 

+.005 

1.  n 

5515-301 

5517.380 

+-052 

+.005 

I.  n 

5517-437 

5533-988 

+-063 

+-005 

I,  n 

5534.056 

5535-013 

+.064 

+-005 

I.  II 

5535.082 

5535-589 

+.065 

+.005 

I,  n 

5535.659 

5542.880 

+.069 

+-005 

I,  n 

5542.954 

5545-025 

+  071 

+.005 

I,  11 

5545101 

*Average  of  four  or  more  measurements. 
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Wave-length 

Corrt'iMion  i 

Correction  2 

Inten.sity 
and 

Wave-length 

Wave-length 

(uncorrected) 

Character 

(corrected) 

(Hassclberg) 

5546.0SS 

+-072 

+-OO5 

5546-165 

5547.229 

+  -072 

+-005 

5547-.?o6 

5548-323 

— -073 

+-005 

I,  n 

5548.401 

5558-908 

--.081 

-j-.oos 

5558.995 

5561.898 

—.010 

+  .007 

I.  11 

5561.897* 

5566.065 

+.0S6 

+-OO5 

I .  n 

5566.156 

5567.610 

+.0S7 

+.005 

5567.702 

5576.755 

— .010 

+■007 

5576.752 

55S4.605 

—  .010 

+-007 

I,  n 

55S4.602 

5584.748 

—.010 

—  .007 

5584-745 

5584-982 

— .010 

--.007 

I,  n 

5584-979 

5586.235 

— .010 

— .007 

I.  n 

55S6.232 

5588.716 

— .010 

+-007 

I,  11 

5588.713 

5592.673 

—.010 

+.007 

5592.670 

5593-211 

— .010 

+.007 

I,  11 

559.;-208 

5594-734 

— .010 

+.007 

I,  n 

5594-731 

5598.050 

— .010 

+.007 

I,  n 

559S.047 

5601.630 

— .010 

+-007 

5601.627 

5604.446 

—.010 

+.007 

5604.443 

5604.878 

— .010 

-I-.007 

5604-875 

5605.190 

—.010 

+.007 

5605. 1S7 

5622.322 

— .010 

+■007 

5622.319 

5624.449 

— .010 

+.007 

5624-446 

5624.856 

— .010 

+.007 

5624.853 

5625.124 

—  .010 

+.007 

5625.121 

5626.270 

-.010 

+.007 

5626.267 

5627.889 

— .010 

+.007 

5627. 886 

5632.705 

—  .010 

+-OO7 

5632.702 

5634-148 

—  .010 

+.007 

5634-145 

5635-745 

—  .010 

+-OO7 

5635-742 

5646.356 

— .oil 

+.007 

5646.3S2 

5657-123 

— .oil 

+.007 

5657-119 

5657-695 

~.0II 

+.007 

5657.689 

5668.612 

—.oil 

+.007 

5668.608 

5671.095 

— .oil 

+.007 

5671.091 

56S3.456 

—  .012 

+.007 

I.  n 

'5683.451 

56S8.003 

—  .012 

+.007 

I.  11 

5687.998 

5698.770 

—  .012 

+.007 

5698.765 

5703.S30 

—  .012 

+.007 

5703  825 

5707.241 

— .012 

+.007 

5707.236 

5709.203 

-  .012 

+.007 

I.  11 

5709.198 

5716.466 

—  .012 

+.007 

I.  11 

S7lb.46l 

5725-886 

— .012 

+.007 

5725.881 

5727-294 

— .012 

+.007 
+.007 

5727.289 

5727-905 

—  .012 

5727.900 

5733-340 

— .Oil 

+.007 

5733-336 

5734-258 

—  .Oil 

+.007 

5734-254 

5737-314 

-  .01  I 

+.007 

5737-310 

5743-678 

—  .010 

-f  .007 

5743-675 

5752.988 

—  .010 

+.007 

5752-985 

*.-\verage  of  four  iir  more  measurements. 
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Wave-length 

Correction  1 

Correction  2 

Intensity 
and 

Wave-length 

Wave-length 

(uncorrected,! 

Character 

(corrected) 

(Hasselberg) 

5761.676 

— .OOQ 

+.007 

I,  II 

5761.674 

577^-657 

— .007 

+.007 

2 

5772.657 

5776.q2q 

—.006 

--.007 

I,  n 

5776.930 

^782.846 

— .005 

--.007 

1,  11 

5782.848 

57S,?.762 

— .005 

--.007 

I.  n 

5783.764 

5784.64.5 

— .004 

+  .007 

5784.646 

57S6.410 

— .004 

+.007 

57S6.413 

ARC-SPECTRA   OF  ZIRCONIUM  AND  LANTHANUM." 

By  Henry  A.    R  o  w  i.  A  N  D  and  C  a  L  E  B    N.    Harrison. 

SOLAR  LINES  FOR  STANDARDS. 

PLATE   32. ZIRCONIUM. 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

DiHtrencc 

3050.217 

.212* 

+.005 

3218.399 

•390] 

+.009 

3053.180 

•  173:1 

+.007 

3224-382 

.36S: 

+.014 

3055-823 

.821* 

-|-.002 

3232.412 

.404 

-i-.oo8 

3061.931 

•930 1 

+  .001 

3260.393 

•  384I 

+.009 

3077-303 

-303t 

.000 

3267. S40 

•83911 

+.001 

3078.145 

.148 

—.003 

3274.096 

.092t 

+.004 

3086.900 

.891:; 

+.009 

3287^795 

•  79lt 

+.004 

3094.740 

-739  li 

-j-.OOI 

3292.174 

.I74t 

.000 

3095-013 

-003 11 

+.010 

3295^954 

.957 

— .003 

3115.166 

.i6oi| 

+.006 

3302.505 

•  Soit 

+.004 

3121.284 

•275t 

+.009 

3306.475 

.47it 

+.004 

3129.900 

.882  1 

+.00S 

3308.925 

.928t 

— .003 

3137-456 

-44I'I 

+.015 

3318.158 

.i63t 

— .005 

3140.887 

•869'1 

+.018 

333i^75o 

•74lt 

+.009 

3153-882 

•  870I 

+  .0.2 

335 1  •S?  I 

■877I 

— .006 

3167.299 

.290 

+.009 

3356^2i5 

.222 

— .007 

3172.187 

-i75t 

--.012 

3405^230 

•272t 

— .042 

3176.118 

.104I 

--.014 

3406.549 

.5811 

—.032 

3188.173 

.164  1 

+.009 

3406.916 

•955 

-    039 

3200.033 

•032  1 

+  .001 

-ZIRCONIUM. 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

Difference 

3406.550 

.581 11 

—.031 

3486.029 

•036t 

— .007 

3406.920 

•955II 

-•035 

3490.704 

.721* 

—.017 

3425.706 

.721'i 

—  .015 

3491.464 

.464 

.000 

3440.730 

•759* 

— .029 

3500.993 

■993t 

.000 

3441.125 

•135* 

— .010 

3510.990 

-987'! 

+  003 

3456.368 

•3841 

— .0X6 

3518.487 

-487t 

.000 

3465.972 

•99lt 

— .019 

3521.404 

-404t 

.000 

3475^578 

•594t 

—.016 

3540.263 

.266t 

—.003 

'Attention  is  called  to  the  fact  that  in  the  following  tables  the  symbols  *,  f.  t.  '. 
represent  tlie  relative  weights  assigned  to  standards,  and  are  in  ascending  scale  of 
magnitude.  373 
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I'l.ATF.    36. ZIKCdNlUM COIltillUcd. 


Micrometer 
reading 

Stand.ird 

Difference 

Micromcler                ^ 
readinti 

t.lndard 

Difference 

■  3S45-339 

.33.^1 

+.006 

3652.677 

692t 

—.015 

3549- "49 

.145 

-f.004 

3658.686 

bSSt 

— .002 

3550.003 

.006 

—.003 

3667.3S7 

397 

— .010 

355S.662 

.670* 

—.COS 

3680.047 

064* 

—.017 

3564.680 

.6Sot 

.000 

:;68^.l86 

202' • 

—.016 

3570.228 

.225'' 

+.003 

3684.247 

259- 

— .012 

3581.335 

•344* 

— .009 

3695-I78 

1 94" 
IS6-- 

—.016 

3583.478 

•48.St 

— .005 

3707.170 

— .016 

3597.188 

.192 

— .004 

3716.578 

5S5t 

— .007 

3609.009 

.015* 

— .006 

3727.766 

763t 

+.003 

3612.214 

.217 

— •oos 

3732.528 

542t 

—.014 

3618.920 

.924* 

— .004 

3747^075 

095* 

— .020 

3623.325 

•332 

— .007 

3780.829 

846t 

—.017 

3623-598 

.603 

— .005 

3781.S09 

3.30 

—.021 

3631.615 

.619* 

— .004 

3783.656 

674t 

^.018 

3640.530 

•536t 

— .006 

378S.058 

032* 

+.026 

3647.997 

•995* 

+.002 

PL.\TE    40. ZIRCONIUM. 


Micrometer              t^ 
reading 

tandard 

Difference 

Micrometer 
reading 

Standard 

Difference 

3883^757 

773t 

— .016 

4016.578 

■578t 

.000 

3897^589 

599 

— .010 

4029.792 

-796 

— .004 

3905^657 

666* 

— .009 

4034.638 

-64lt 

—.003 

3924.663 

6691 

— .006 

4045-974 

-975* 

— .001 

3925^335 

345:: 

-.010 

4048-888 

-893t 

— .005 

3926.123 

123T 

.000 

4055.700 

•  701J 

— .001 

3937^470 

474" 

— .004 

4062.601 

.b02j 

— .001 

3941.020 

021:: 
559" 

— .001           j 

4063.750 

.756' 

—.006 

3942.556 

—.003 

4073-918 

.920' 

— .002 

3950.097 

loi:: 

— .004 

4083.755 

-767t 

— .012 

3950.485 

497: 

— .012 

4083-925 

.92811 

— -003 

3954.001 

001  !i 

.000 

4103.095 

.lOlt 

— .006 

3957.180 

i8o« 

.000 

4107.642 

-646t 

— .004 

3960.430 

4291 

+.001 

4114.602 

.6ooi| 

+  .002 

3971.478 

478' 

.000 

4121.476 

-481II 

— .005 

3977.895 

891 

+.004 

4121.907 

3981.916 

914:: 

+  .002 

4157.936 

-94811 

— .012 

3984.080 

078" 

+.002 

4185-045 

-063 '1 

—.018 

3986.906 

903* 

+.003        ! 

4197.238 

•251I: 

—.013 

4016.572 

578,: 

— .006 

M  icromett-r 
rtadinK 


4283.148 
4289.504 
4293.216 
4222.339 
4226.848 
4250.924 
4302.680 
430S.064 

4343^382 
4352^«95 
4359^770 
4369^930 
4391.140 
4404.917 
4407.838 
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Staiid.ird 


•  I70t 
•523t 
.249* 
•3«' 

•  892t 
•95()t 
.689t 
.034* 
•3»7t 
•903 
•778t 
•943 

•  149 
•927t 
.85ot 


Oiffcrcncc 

";rar«"     ^-"-'" 

UiHciciitc 

— .022 

4415.289 

299+ 
609t 

— .010 

— .oig 

4425.607 

—.002 

—•033 

4447.889 

899II 

— .010 

—.042 

4454^93(3 

95ot 

— .014 

—.044 

4494-725 

735I" 

— .oiot 

—•032 

4497.026 

041T 

—.015 

— .009 

4499.063 

070T 

—.007 

+.030 

4501.438 

444t 

— .006 

—•005 

4508.449 

456!| 

— .007 

—.008 

4554^l87 

2I.3- 

— .026 

—.008 

4571.265 

277- • 

I57' 

— .012 

—.013 

4572.142 

-.015 

— .oog 

4578.720 

734 

— .Oil 

• — .010 

4588.369 

.384!! 

—.015 

—.012 

4590.112 

129!! 

—.017 

PLATE    48. ZIRCONIUM. 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

Difference 

4611.455 

-453* 

+.002* 

4805.263 

.253t 
•723T 

-l-.OIO 

4629.509 

-5i5t 

— .oo6t 

4810.732 

+.009 

4637^t.S3 

•683II 

.000 

4823.705 

-697t 

+.008 

4638.189 

•I94t 

— .005 

4824.334 

.32511 

+  .009 

4668.300 

•30.3* 

—.003 

4859.939 

.934:: 
.867- ■ 

--.005 
--.009 

4678.345 

•353" 

—.008 

4883.876 

4686.392 

•395"  • 

— .003 

4893.045 

.030t 

+  .015 

4690.325 

-324t 

+.001 

4917.410 

.4iot 

.000 

4691.574 

.581* 

— .007 

4924.104 

.log'l 

— •oos 

4703.181 

.180* 

--.001* 

4934  248 

.247* 

-f.ooi 

4722.355 

•349: : 

.628t 

--.006 

4936.005 

■oi5t 

—  .010 

4727.628 

.000 

499^22I 

.247t 

—.026 

4754-230 

.226t 

+.004 

4994^292 

.316 

— .024 

J  J 
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THE  ARC-SPECTRUM  OF  ZIRCONIUM. 


Inten- 

Inten- 

Wave-length 

Correc- 

sity  and 

Wave-length 

Wave-length 

Correc- 

sity and 

Wave-length 

uncorrected 

lion 

Charac- 
ter 

corrected 

uncorrected 

tion 

Charac- 
ter 

corrected 

3054.929 

—.002 

10 

3054.927 

3205.028 

— .012 

3 

3205.016 

3060.220 

— .002 

5 

3060.218 

3208.444 

—.012 

3 

3208.432 

3061.451 

—  .002 

3 

3061.449 

3212.135 

— .012 

5 

3212.123 

3064.74S 

— .002 

4 

3064.746 

3212.974 

— .012 

3 

3212.962 

3065.31S 

—.002 

3 

3065.313 

3214.318 

—  •012 

7 

3214.306 

3072.240 

—.002 

I  n 

3072.23S 

3228.933 

— .Oil 

7 

3228.922 

3085.465 

—  .004 

2 

30S5.46I 

3234.250 

— .010 

7 

3234240 

3094914 

—.006 

2 

3094.908 

3235.884 

—  .010 

I 

3235874 

3095.180 

—.006 

8 

3095.174 

3241. iSo 

— .009 

7 

3241. 171 

3095.441 

— .006 

I 

3095.435 

3244.116 

— .ooS 

I 

3244-108 

3099.331 

— .007 

10 

3099.324 

3247.6S0 

—.008 

I 

3247-672 

3109.453 

— .009 

I  n 

3109.444 

3250-570 

— .007 

7 

3250.563 

3106.682 

—.008 

10 

3106.674 

3260.245 

—  .005 

3 

3260.240 

3' 10.654 

— .009 

I 

3110.645 

3264.949 

—.004 

3 

3264.94  s 

3110.980 

— .009 

10 

3110.971 

3269.791 

—.003 

7 

3269.788 

3119.330 

-.010 

I 

3119.320 

3272.335 

—  .002 

7 

3272.333 

3120.861 

— .010 

S 

3120.851 

3273.170 

— .002 

7 

3273. 1 68 

3125.319 

—.Oil 

4 

3125. 30S 

3279.400 

— .001 

10 

3270.399 

3126.021 

— .Oil 

10 

3126.010 

3280.601 

— .001 

I  n 

328J.600 

3129.286 

—.Oil 

10 

3129.275 

3282.969 

—.000 

2 

3282.969 

3129.865 

— .01  I 

10 

3129-854 

3284.827 

— .000 

10 

3284.827 

3132.177 

—.Oil 

7 

3132.166 

3286.025 

— .000 

2 

32S6.025 

3133-335 

—.Oil 

2 

3133.324 

3288.934 

+  .001 

5 

3288.935 

3133-595 

—.Oil 

8 

3133.584 

3306.409 

+.002 

7 

3306.411 

3137.083 

—.Oil 

4 

3137.072 

3310.022 

+  .002 

3 

3310.024 

3138.775 

— .oil 

10 

3138.764 

3311.480 

+.002 

2 

3311.482 

3149.937 

—.012 

3 

3149.925 

3313-830 

■^-.002 

5 

3313-832 

3155-792 

—.012 

7 

3155-780 

3314-613 

•+.002 

7 

3314-615 

3157-108 

—.012 

7 

3157.096 

3316.323 

+.002 

I 

3316.325 

3157-944 

— .012 

7 

3157.932 

3318.640 

--.002 

4 

331S.642 

3164.423 

— .012 

10 

3164.41  I 

3319.146 

--.002 

7 

3319-148 

3165.570 

— .012 

7 

3165.558 

3323.U5    . 

— .001 

7 

3323-114 

3166.076 

—.012 

7 

3166.064 

.3326.545 

— .001 

I 

3326-544 

3166.387 

—.012 

6 

3166.375 

3334.381 

+.001 

7 

3334-382 

3166.749 

— .012 

I 

3166.837 

33.34.743 

+  .001 

7 

3334-744 

3178.205 

—  .012 

7 

3178.193 

3338-543 

4". 002 

7 

333S.545 

3185.183 

— .012 

8 

3185.171 

3340.611 

+-OO3 

7 

3340.614 

3182.050 

— .012 

7 

31S2.038 

3344.913 

+.004 

7 

3344-917 

3182.965 

—.012 

10 

3182.953 

3353-775 

+  .008 

2 

335.?-783 

3191.340 

—.012 

7 

3191.328 

3376.375 

-(-.020 

5 

3376.  ,395 

3192.024    ■ 

— .012 

7 

3192.012 

3377.565 

+.020 

S 

3.377-585 

3194.548 

— .012 

I 

3194.536 

33S0.038 

+  .022 

I 

3380.060 

3196.844 

—  .012 

I 

3196.832 

3387-976 

+.026 

7 

3388.002 

3204.485 

— .012 

3 

3204.473 

3388.34s 

+.026 

7 

3388.371 

J  y 
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Inten- 

Inten- 

Wave-length 

Correc- 

sity and 

Wave-length 

W'ave-Iength 

Correc- 

sity and 

Wave-length 

uncorrected 

tion 

Charac- 
ter 

corrected 

uncorrected 

tion 

Charac- 
ter 

corrected 

3392-350 

+.028 

10 

3392.378 

3663.778 

+.006 

8 

3663.784 

3393-239 

+  .029 

7 

3393-26S 

3671.403 

+.007 

2 

3671.410 

3394-360 

+.029 

I 

3394-389 

3674-852 

+.007 

3 

3674.859 

3396-438 

+.030 

7 

3396-468 

3680.666 

+.008 

5 

3680.674 

3398-965 

+.032 

7 

3398-997 

3691.521 

+.009 

8 

3691.530 

3402.977 

+.034 

5 

3403.011 

3696.421 

+.009 

I? 

3696.430 

3403.806 

+  .034 

I 

3403-840 

3697-593 

+  .010 

2 

3697-603 

3404.955 

+■033 

5 

3404.987! 

3891.504 

+.012 

5 

3891.516 

3407.595 

-r-032 

I  n 

3407.627 

3892.149 

+.012 

l,n 

3892.161 

3408. 19S 

+.037 

7 

3408.235 

3896.653 

+  .011 

2 

3896.664 

3410.374 

+.031 

I 

3410.405 

3897.788 

+.010 

I 

3S97-798 

3410.328 

+.038 

7 

3410.366 

3900.639 

+.010 

5 

3900-649 

3414.787 

+.020 

I 

3414.816 

3916.060 

+.007 

5 

3916-067 

3419-786 

+.027 

I 

3419-813 

3921.923 

+.005 

5 

3921.928 

3424.953 

+.025 

I 

3424.978 

3929.662 

+.004 

6 

3929.666 

3430.661 

+  .022 

3 

3430-683 

3934-250 

+.004 

4 

3934-254 

3437-271 

+  .020 

2 

3437-291 

3934.915 

+.004 

4 

3934-919 

3438-361 

+  .020 

5 

343S.381 

3936.188 

+.003 

2 

3936.191 

3446.754 

+.016 

3 

3446-770 

3941.756 

-i-.002 

2 

3941-758 

3447-498 

+.016 

4 

3447-514 

395S.353 

+.001 

8 

3958-354 

3456.042 

+.014 

3 

3456.056 

3966.417 

.000 

l,n 

3966.417 

3457-327 

+.013 

2 

3457-340 

3973-549 

.000 

I 

3973-549 

3457.702 

+  .013 

3 

3457-715 

3975-435 

— .001 

4 

3975-434 

3459-071 

+.012 

I 

3459.083 

3977-422 

— .001 

3 

3977.421 

3461.232 

+.012 

3 

3461-244 

3979-375 

— .001 

3 

3979-374 

3463-155 

+  .011 

3 

3463.166 

3981.727 

— .001 

10 

3981.726 

3471-321 

+.008 

6 

3471.329 

3982.305 

— .001 

2 

3982.304 

3478.448 

+.007 

I 

3478.455 

3991.269 

—.001 

8 

3991.268 

3478.923 

+.006 

3 

3478.929 

4012.395 

.000 

4 

40 1 2.395 

3481.295 

+  .005 

5 

3481.300 

4018.520 

.000 

3 

4O18.520 

3482.944 

+.005 

3 

3482.949 

4024.586 

.000 

3 

4024.586 

3483674 

+.005 

3 

3483-679 

4025.060 

.000 

5 

4025.060 

3496.340 

+.003 

7 

3496.343 

4027.349 

+.001 

5 

4027.350 

3499725 

+.002 

I 

3499.727 

4028.098 

+.001 

3 

402S.099 

3505.581 

+  .001 

I 

3505.582 

4029.820 

+.001 

5 

4029.821 

3505.812 

-|-.ooi 

4 

3505.S13 

4030.187 

+.001 

4 

4030. 1 88 

3519-735 

+.001 

10 

3519.736 

4031.406 

+  .001 

I 

4031.497 

3552.092 

•4-.00I 

3 

3552.093 

4032.196 

+■001 

4 

4032.197 

3556-743 

+.001 

5 

3556.744 

4032.210 

+  .001 

I 

4032.2 1 1 

3558.942 

+.002 

I 

3558.944 

4034.230 

+.001 

3 

4034.231 

3572.603 

+  .003 

10 

3572.606 

4036.038 

-j-.OOI 

4 

4036.039 

3601.326 

+.005 

10 

3601.331 

4040.386 

-{-.002 

3 

4O40.388 

3612.037 

+  .005 

I 

3612.042 

4041-787 

+.002 

3 

4041.789 

3613.242 

+-OO5 

3 

3613.247 

4042.371 

+  .002 

3 

4042.373 

3614.920 

+.005 

5 

3614.925 

4043.720 

+  .002 

5 

4043.722 

3624.000 

+  •005 

8 

3624.005 

4045.756 

+.002 

6 

4045.758 

3630.164 

+.005 

I 

3630.169 

4045.070 

+  .002 

3 

4045.972 

3634293 

+.005 

3 

.3634.298 

4048.811 

+  .002 

7 

4048.813 

3636.596 

+  .005 

2 

3636.601 

4049-714 

+.002 

5 

4049.716 

3658.285 

+.005 

l,n 

3658.290 

4050.465 

+  002 

3 

4050.467 
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Inten- 

Inten- 

Wave-length 

Correc- 

sity and 

Wave-length 

Wave-length 

Correc- 

sity and 

Wave-length 

uncorrected 

tion 

Char- 
acter 

corrected 

uncorrected 

tion 

Char- 
acter 

correctcti 

4054.579 

+  .002 

3 

4054.581 

4183.459 

+.013 

4 

4183.472 

4055-171 

+  .002 

5 

4055.173 

4186.S2I 

+.013 

2 

4186.S34 

4055-84Q 

+.002 

4 

4055.851 

4191.635 

+.01 5 

2 

4191.650 

4056.653 

+  .002 

I 

4056.655 

4191-931 

+  .016 

1 

4191.947 

4057.9S2 

+  .002 

2 

4057.984 

4194.147 

-I-.016 

2 

4194.163 

4058.769 

+.002 

2 

4058.771 

4194.909 

-(-.016 

4 

4194.925 

4060.231 

+  .002 

1 

4060.233 

4196.280 

-I-.017 

3 

4196.297 

4060.728 

+.002 

2 

4060.730 

4227.839 

+.041 

8 

4227.880 

4061.676 

+  .002 

4 

4061.678 

4231.644 

+  .039 

4 

4231. 6S3 

4064.301 

--.002 

8 

4064.303 

4231.716 

+•039 

3 

4231-755 

4068.870 

--.002 

2 

4068.872 

4234-717 

+.038 

3 

42.54.755 

4071.240 

--.002 

2 

4071.242 

4236.153 

+•037 

5 

4236.190 

4072  S40 

-f-.002 

10 

4072.842 

4237.517 

+•037 

2 

4237.554 

4075.070 

-i-.002 

3 

4075.072 

4239.392 

+.036 

8 

4239.428 

4076.676 

-J-.002 

3 

4076.67S 

4240.420 

+•034 

8 

4240.454 

4077.199 

-I-.002 

2 

4077.201 

424'i.2S6 

+-033 

8 

4241.319 

4078.455 

-i-.002 

4 

4078.457 

4241.770 

+.033 

8 

4241.803 

4081.359 

-|-.002 

10 

4081.361 

4253.660 

+.030 

2 

4253-690 

4082.439 

-I-.002 

2 

4082.441 

4256.546 

-I-.029 

2 

4256.575 

40S3.239 

-I-.002 

2 

40S3.241 

4258.142 

+.029 

7 

4258.171 

4084.450 

+  .0C2 

3 

4084.452 

4261.304 

+.027 

2 

4261.331 

4085.838 

+  .002 

5 

4085.840 

4261.526 

+.027 

2 

4261.553 

4087.836 

-i-.002 

2 

40S7.838 

4264.115 

+.026 

'.  n 

4264.141 

4090.662 

-t-.002 

6 

4090.664 

4265.015 

-I-.026 

4265.041 

4090.943 

+  .002 

3 

4090.945 

4266. 82S 

+.025 

4266.853 

4093.311 

4-.002 

-r.oo2 

2 

4093-313 

4268.116 

+.025 

4258.141 

4094.416 

2 

4094.418 

4273.620 

+.023 

4273-643 

4096.781 

-I-.002 

3 

4096.783 

4274.861 

+.023 

4274.884 

4099.458 

-I-.002 

2 

4099  460 

4277-465 

+.022 

4277-487 

4107.690 

-I-.002 

3 

4107.692 

4282.306 

--.020 

4282.  ?26 

4108.544 

-i-.002 

3 

4108.546 

4285.354 

--.019 

',1 

4285-373 

4110.195 

-i-.002 

I 

4110.197 

4286.615 

+.019 

I,  n 

4286.634 

41 10.801 

-J-.002 

I 

4110.803 

4289.266 

+.018 

l,n 

4289.284 

4113.115 

-i-.002 

I 

4113-117 

4290.314 

+.018 

l,n 

4290.332 

4120.309 

-I-.002 

I 

4120. 311 

4291.454 

-I-.016 

4291.470 

4121.601 

-I-.002 

5 

4 '21.603 

4294.897 

+.017 

4294-914 

4128.125 

-I-.002 

I 

4128.127 

4296.311 

+.016 

4296.327 

4135.828 

-J-.002 

4 

4135-830 

4300.681 

+.015 

I,  n 

4300.696 

4140.158 

+.003 

2 

4140.161 

4302.990 

--.015 

4303.005 

4146.034 

+.004 

1  n 

4146.03S 

4304.803 

--.014 

4305-817 

4149.339 

+  .004 

10 

4149-443 

4306.034 

+  .014 

4306.048 

4151.118 

+.005 

4 

4151-123 

4309.931 

+.01 3 

4309.944 

4152.788 

+  .005 

4 

4152-793 

4312.342 

+.012 

4312-354 

4156.377 

+.006 

8 

4156-383 

43'7.424 

-|-.oi  I 

4317.435 

4161.345 

+.007 

7 

4161.352 

4319.164 

-|-.01  1 

2 

4319.175 

4166.501 

+.008 

4 

4166.509 

4321.287 

-j-.oi  1 

2 

4321.298 

4169.494 

+•009 

1 

4169.503 

4324.145 

+  .011 

2 

4324.156 

4171.616 

+.009 

3 

4171.625 

4325-554 

-|-.oio 

4 

4325-564 

4179-953 

+.011 

3 

4179.964 

4329.685 

+.010 

2 

4329.695 

4182.710 

+.012 

5 

4182.722 

4333. 3S0 

-j-.OIO 

2 

4333-390 

Ji. 
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Inten- 

Inten- 

Wave-length 

Correc- 

sity .ind 

Wave-iengtli 

\VavL--leni^th 

Correc  - 

sity  and 

VVave-lengtli 

uncorrected 

tion 

Charac- 
ter 

corrected 

nnctjrrected 

tion 

Cliarac- 
ter 

corrected 

4336-463 

+.010 

i,N 

4336.473 

4490.392 

+.010 

I,N 

4490.402 

4337-741 

+.010 

I 

4337-751 

4494-550 

+.010 

3 

4494-560 

4341.248 

+.010 

7 

4341-258 

4495-588 

-l-.OIO 

I 

4495-598 

4342-356 

+.010 

1,11 

4342-366 

4497-139 

-j-.OlO 

7 

4497-149 

4343.160 

+.010 

I 

434.?- '70 

4507-250 

-j-.OIO 

4 

4507.260 

4343-517 

+.010 

i.n 

4343-527 

4526.265 

-j-.OIO 

I." 

4526.275 

4346.641 

+.010 

2 

4346.651 

4535-877 

-j-.OIO 

5 

4535-887 

4347-349 

4-. 010 

I 

4.347-359 

4542-351 

-j-.OIO 

4 

4542.361 

4347-469 

+  .010 

I 

4347-479 

4550.260 

-j-.OII 

2 

4550-271 

4348.009 

+.010 

8 

434S.019 

4553-142 

-j-.OII 

4553-153 

4358.870 

+.010 

I 

4358.880 

4554.100 

-j-.OII 

4554-111 

4359-852 

+.010 

8 

4359.862 

4554-174 

-j-.OII 

4554-185 

4360.427 

+.010 

4 

4360.437 

4555-659 

-j-.OII 

4555-670 

4366.571 

--.010 

4 

4366.581 

4558.175 

-i-.OII 

I.  n 

4558.186 

4371.078 

--.010 

7 

4371.088 

4565-587 

-J-.0I2 

I.n 

4565-599 

437.5-203 

--.010 

I 

4373-213 

4574-633 

+•013 

I,  n 

4574-646 

4379-899 

--.010 

7 

4379-909 

4582.435 

+-0I4 

It  n 

4582.449 

4389.746 

--.010 

1, 11 

4389.756 

4590.675 

+.016 

I,  n 

4590.691 

4395.066 

--.010 

3 

4395.076 

4614.092 

-J-.004 

4614.096 

4400.365 

--.QIO 

I 

4400.375 

4629.223 

+.004 

4629.227 

4401.481 

--.010 

I 

4401-491 

4634-139 

+.004 

4634-143 

4403-472 

+.010 

I,  n 

4403.482 

4640.290 

+.004 

I,  n 

4640.294 

44'4-439 

+.010 

2 

4414.449 

4644. 9S2 

+.004 

I,n 

4644.986 

4414.665 

+.010 

3 

4414-675 

4657-795 

+.004 

4657-799 

4420.588 

+.010 

3 

4420.598 

4661.958 

+.004 

1,11 

4661.962 

4427-373 

--.010 
-|-.0I0 

2 

4427-3S3 

4667.314 

+.004 

I.n 

4667.318 

4429-235 

I 

4429.245 

4683.592 

+.004 

46S3.596 

4431.619 

+.010 

3 

4431.629 

4687.971 

+.004 

4687.975 

4435-976 

+.010 

I,  n 

4435-986 

4688.621 

+  .004 

468S.625 

4436-900 

4". 010 

l,n 

4436.910 

4707  952 

+.002 

I.  n 

4707-954 

4454.929 

4-.0I0 

5 

4454-939 

4710.250 

-i-.0O2 

4710.252 

4455-564 

+.010 

I 

4455-574 

4712.085 

-J-.002 

4712.087 

4456.428 

+.010 

I 

4456.438 

4717-795 

.000 

I.  n 

4717-795 

4457-552 

-|-.oio 

4 

4457-562 

4719.291 

.000 

I.  n 

4719.291 

4460.485 

-j-.oio 

4 

4460.495 

4732-510 

— -003 

4732.507 

4460.920 

-j-.oio 

I 

4460.930 

4739-655 

— .004 

4739-651 

4467044 

-j-.OIO 

I 

4467.054 

4762.955 

—.008 

4762.947 

4468-354 

-j-.OIO 

I 

4468.364 

4772.498 

—.009 

4772.489 

4469.654 

-j-.OIO 

1," 

4469.664 

4785.103 

—.009 

4785-094 

4470.451 

-|-.oio 

2 

4470.461 

47SS.862 

— .009 

4788.853 

4470.688 

-(-.010 

4 

4470.698 

4806.060 

—.009 

4806. 047t 

4482.170 

-j-.OIO 

I 

4482.180 

4934-245 

— .009 

4934-236 

44S5-577 

-j-.OIO 

I,  n 

4485-587 

■i-? 
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//.  A.  ROWLAND  AND  C.  N.  HARRISON 

SOLAR   LINES   FOR  STANDARDS. 
PLATE    32. LANTHANUM. 


PLATE    36. LANTHANUM. 


M  icrometer 
reading 

Standard 

Difference 

Micrometer               i; 
reading 

tandard 

Difference 

3094.998 

95.0031 

—  .005 

3247.667 

680* 

— -013 

3106.659 

.677* 

—.018 

3260.373 

384t 

—.Oil 

3II5.I52 

.l6ot 

—.008 

3267.832      ' 

S391I 

— .007 

3129.875 

.882;: 
•44r' 

— .005 

3274-070 

092t 

— .022 

3137-443 

+.002 

3287.771 

79I1I 

—  .020 

3140.875 

-870t 

+  .005 

3292-153 

174* 

—  .021 

3153-872 

■870t 

+  .002 

3295-932 

9571) 
501I 

—.025 

3167.294 

-290:: 
■175" 

+.004 

3302.485 

— .016 

3172-174 

— .001 

3303-624 

64S* 

— .024 

3176.103 

.I04t 

— .001 

3306.446 

47it 

—.025 

3188.165 

•  I64:: 
-032T 

+  .001 

3308.907 

928* 

—  .021 

3200.031 

— .001 

3318. 131 

163:1 

— -032 

3218.390 

•390 

.000 

3331-719 

744 

—  .022 

3224.370 

.^68t 

+  .002 

3347.990           48 

on* 

— .021 

3231-437 

.421* 

+.016 

3356-190 

222'| 

—.032 

3232.403 

.404J 

— .001 

3377.620 

667* 

— -047 

3646.123 

.124 

—  .001 

3389-847 

887:1 

— .040 

Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

Difference 

3441-103 

-135* 

— .032 

3570.416 

.402* 

+.014 

3444-026 

.032* 

— .006 

3581.340 

-344!| 

— .004 

3455-353 

•384 ![ 

—.031 

3583.476 

-483!! 

—.007 

3464.585 

.609II 

— .024 

3600.880 

.880* 

.000 

3477-987 

78.001  li 

— .014 

3606.829 

.831* 

— .002 

3486.022 

-036t 

— .014 

3612.210 

-217II 

— .007 

3491.448 

.464 

— .016 

3617.918 

.920* 

—.002 

3500.695 

.721I 

— .026 

3618.922 

.924* 

— .002 

3500.985 

-993: 

—.008 

3622.149 

.149* 

.000 

3510.981 

-987: 

—.006 

3623-330 

•3,?2!1 

— .002 

3513-941 

-947' 

— .006 

3623-601 

.60311 

— .002 

3518.482 

.487:1 

— .005 

3623.603 

.603:1 

.000 

3521.402 

-404* 

— .002 

3628.846 

.853* 

— .007 

3540.260 

.266'; 

— .006 

3628.858 

-S53* 

+.005 

3545-335 

-333 

+.002 

3631.624 

.619* 

+•005 

3549-995 

50.006* 

—  .0X1 

3638.430 

-435* 

— .005 

3564-673 

.680* 

— .007 

3647.995 

-995t 

.000 

3565-530 

-528^ 

1: 

+.002 

1      3652-690 

.692! 

—.002 

■sf 


ARC-SPECTRA   OF  THE  ELEMENTS 
PLATE    36 LANTHANUM COHtimied. 


381 


Micrometer 
reading 

Standard 

DiHerence 

Micrometer 
reading 

Standard 

Difference 

3653-&45 

■639t 

+.006 

3749.620 

.623* 

— .003 

3658.694 

.68811 

-|-.oo6 

3754.661 

.664* 

-.003 

3667-397 

■397 11 

.000 

3756-203 

.2Ilt 

—  .ooS 

5680.056 

.064t 

—  .008 

3758.364 

-379* 

-.015 

3683.198 

.202!| 

— .004 

3763-924 

.442* 

-.018 

,687.595 

.607* 

—  .012 

3767-331 

.344* 

--013 

3695. 1 88 

•>94'l 

— .006 

3770.11b 

.130* 

—.014 

3705-7" 

.711* 

.000 

3774.460 

.480* 

—  .020 

3707.185 

.18611 

— .001 

3780.82b 

.846^ 

— .020 

3710.429 

.438* 

— .009 

3781.315 

-.530^ 

-.015 

3716.583 

.585^ 

—.002 

3783-654 

-674 

—  .020 

3720.0S1 

.o86t 

— -005 

37S8.O16 

.032* 

—  .016 

3722.693 

.691* 

+-002 

3793-995 

94-Ol4t 

—  .019 

3727-758 

.763* 

— .005 

.3795-127 

.150* 

-.023 

3735-020 

.014* 

+.006 

PLATE    40    LANTH.WUM. 


Micrometer              ^ 
reading 

tandard 

Difference 

Micrometer 
reading 

Standard 

Difference 

3883.767 

77,3: 
427'' 

h 

— .006 

4003.910 

.9l6t 

— .006 

3886.420 

\ 

— .007 

4016. S78 

-578II 

.000 

3897-593 

590: 

666- 

— .006 

4029.781 

-796II 

—.015 

3905.662 

— .004 

4050.900 

■  914* 

— .014 

3916.872 

875: 

—  .003 

4033.213 

.225* 

— .012 

3924-664 

669: 

—  .005 

4034.623 

.641* 

—.018 

3926.120 

>2.r 

— .003 

4035.864 

.880* 

— .016 

3928.070 

071* 

— .001 

4045.960 

.975* 

—.015 

3937-476 

474| 
02 1 J 

+.002 

4048.880 

.893* 

— -013 

3941.019 

— .002 

4055.688 

.701 1: 

—  .013 

3944^  1 45 

159* 

— .014 

4062.589 

.602 

— .013 

3954.001 

00l| 

.000 

4063.741 

-756* 

—.015 

3957-170 

180* 

— .010 

4071.882 

.904* 

—.022 

3961.667 

676* 

— .009 

4073.901 

.920' 

—  .019 

3971-465 

478I 

—.013 

4077.860 

.883* 

—.023 

3973-830 

835* 

— ^005 

4083.739 

.767* 

—  .C28 

.3977-887 

891 

—.004 

4088.702 

-7l6!l 

— .014 

3981.916 

914- 

+.002 

4103.075 

.lOlll 

— .026 

3984-085 

07ST         i       -I-.007 

4107.626 

.640* 

—.014 

3989-222 

2i6t                 +.006 

i 

4114-578 

.600 

—  .022 

jr 
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H.-.I.  ROWLAND  AND  C.  N.  JIARKISON 


PLATE  40   LANTHANUM. 


Micrometer               0 
reading 

tandard 

Difference 

Micrometer 
reading 

Standard 

Difference 

3950.101 

lOIil 

.000 

4063.749 

.756* 

— .007 

3954-005 

001  II 

+.004 

4071.893 

.904* 

— .Oil 

3957.182 

I  Sot 

+.002 

4073.918 

.920* 

— .002 

3960.430 

429:1 

+.001 

4107.639 

.646t 

— .007 

3971-478 

478t 
078+ 

.000 

4114.602 

.6oo;| 

+.002 

39S4.085 

+  -OO7 

4121.475 

.484 

—.006 

3987.22b 

2ib* 

+.010 

4157-923 

.948'i 

—.025 

4003.918 

9l6t 

+.002 

4185.036 

.063'! 

— .027 

4016.577 

578,: 

— .001 

1        4197.224 

-25it 

—.027 

4029.786 

796 

—  .010 

4077-874 

.883* 

—.009 

4030.900 

9i4t 

— .014 

40S3.905 

.92S 

—.023 

4033-223 

225t 

— .002 

40S8.710 

.716' 

—  .006 

4034.632 

64it 

—  .009 

4II4.59I 

.600 

— .009 

4044.280 

293* 

—.013 

4157.918 

•94811 

—.030 

4045.9S0 

975* 

+  .005 

41S5.O26 

.063'! 

—•037 

4048.881 

893t 

— .012 

4197.222 

-25lt 

— .029 

PLATE  44. LANTHANUM. 


Micrometer                c 
reading 

tandard 

Difference 

Micrometer               (^ 
reading 

1 

tandard 

Difference 

4222.347 

381 

—■034 

4435-140 

I.?2t 

+.OOS 

4254.498 

502* 

— .004 

4435-865 

S52t 

--.013 

4260.630 

638* 

—.008 

4447-909 

899; 

--.010 

4293-232 

249t 

—.017 

1      4454-953 

950* 

--.003 

4318.811 

8l8t 

—.007 

4494-742 

735t 

--.007 

4352.907 

903 

+.004 

4508.461 

456 

+.005 

4369.956 

943t 

+•013 

4554-210 

2I3t 

—.003 

4376.108 

I03t 

+-005 

4571-273 

277I: 

— .004 

4407.850 

850t 

.000 

457S-733 

731 

+.002 

4425.624 

609I 

+-0I5 

i 

>^o 


ARC-SPECTRA   OF  THE  ELEMENTS 
PLATE  44'. LANTHANUM. 


383 


Micrometer              c 
reading 

(.-indard 

Difference 

M  icrometer 
reading 

Stand: 

rd                Difference 

4250.258 

290* 

— .032 

43S3-722 

.72lt                    +.001 

4250-945 

956t 

—.Oil 

4391-161 

-I49t                    +.012 

4254.476 

502t 

—  .026 

4404-937 

-927^ 

+.010 

4260.623 

6?8* 

-.015 

4407.846 

.850 

"                    — .004 

4267.928 

95s* 

— .030 

4415-305 

.299*           1         +.006 

4271.914 

924+ 

— .010 

4435-853 

.852: 

+  .001 

4274.941 

958* 

—.017 

4435-133 

-132 

*                    --.001 

4283.154 

170* 

— .016 

4447.912 

.899: 
-950 

:           --.013 

42S9.510 

523* 

—.013 

4454-947 

— .003 

4289.872 

881* 

— .009 

4456.038 

.047*           1         — .009 

4293.231 

249* 

—.018 

4494-736 

•735 

+.001 

4299-135 

152* 

—.017 

4497-031 

.041;]:        1      — .010 

4302.681 

689* 

—.008 

4499-075 

.070 

+-005 

4307.889 

904* 

—.015 

4499-308 

.315*        1      —-007 

4308.057 

071* 

—.014 

4501.449 

•444 

+•005 

431S.804 

818! 

— .014 

4508.459 

.456 

+.003 

4325-925 

940t 

—.015 

4554.206 

•213: 

:           —.007 

4343-400 

387* 

+-0I3 

4563-941 

•939 

+.002 

4352-904 

903!! 

+.001 

4571-269 

.277 

—.008 

4359.784 

778* 

+.006 

4572.146 

-157 

— .011 

4369.946 

943II 

+-003 

4578.724 

•731 

—.007 

4376.117 

1031 

+.014 

4588.368 

-384 

—.016 

PLATE    44 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Stand 

jrd                Difference 

4215.617 

.6i6t 

+.001 

4307.890 

-904I 

— .014 

4226.860 

.892* 

—.032 

4308.060 

■034" 

^           +.026 

4250.268 
4254^477 

-290t 
.502* 

—  .022 
—.025 

4318.804 
4325-927 

.818: 
.940- 

:       -    —.014 
r           — .013 

4260.625 

.638! 

— -013 

4359-786 

-778- 

^           +.008 

4267.923 

-958I: 

--O35 

4369-930 

-943: 

:           —.013 

4271.910 

.924* 

— .014 

4376.102 

-lOV 

— .001 

4274-947 

.958t 

— .Oil 

4383.720 

.721' 

'           — .001 

4283-555 

-523* 

+-032 

4407.844 

.850- 

^            —.006 

4283.142 

.170* 

—.038 

4415.290 

-29^- 

^            —.009 

4289.511 

.523* 

—  .012 

4425.607 

.609' 

'            — .002 

4293-23" 

-249t 

—  .018 

4435-128 

.132- 

— .004 

4299-144 

.152* 

—.008 

4435-856 

.852: 

+.004 

4302.683 

.689* 

— .006 

4447.894 

-899: 

— .005 

4306.057 

.07  it 

—  .014 

4454^958 

-950" 

+.008 

•i/ 


384                  //.  ./.  ROWLAND  AND  C.  N.   HARh'/SON 
PLATE    44  '  '  '  . LANTHANUM. 


Micrometer             ^ 
reading 

tandard 

Difference 

Micrometer 
reading 

Standard 

Difference 

4293-23S 

249t 

— .Oil 

4407.850 

.85ot 

.000 

4318.814 

—  .004 

4435-140 

-132:; 

+.008 

4352-914 

903  !I 

+.011 

4447.918 

-«99:: 

+-OI9 

4369.960 

943: : 

+  .017 

4454-958 

•950' 

r 

+.OOS 

4376-115 

103:: 

+.012 

4494.750 

-735: 

+.015 

4425.623 

009:: 

+.014 

4508.468 

-456: 

+.012 

4435-S71 

852: : 

+.019 

4554-218 

-2i.r 

■ 

+.005 

4447.920 

8991 

+  .021 

4571.276 

-277t 

— .001 

PLATE    48. LANTHANUM. 


Micrometer              „ 
reading                  -'^ 

andard 

Difference 

Micrometer              „ 
reading                  ^' 

andard 

Difference 

4629.505 

51st 

— .010 

4824-335 

32St 

+.010 

4637.669 

683II 

— .014 

4810.723 

723* 

.000 

4643.631 

645!! 

— .014 

4903-483 

488t 

— .005 

4686.389 

39511 

— .006 

4919.175 

i83t 

—.008 

4703.999 

98611 

+-OI3 

4924.955 

9551I 

.000 

4703. 1 82 

l8ot 

+.002 

4934-244 

247t 

— .003 

4722.34S 

349t 

— .001 

497^-262 

2741 

—  .012 

4727.638 

628:: 

+  .010 

497S.760 

782t 

— .022 

4754-237 

226-- 

+.011 

4994.301 

316 

—.015 

4859.930 

934t 

— .004 

PLATE     48'.--  LANT H  A NUM  . 


Micrometer               „ 
reading                  -^ 

andard 

Difference 

Micrometer 
reading                   -^ 

tandard 

Difference 

4602.152 

■83 

— -031 

4783.607 

601* 

+.006 

4607.470 

509: 

—.039 

4805.260 

253t 

+.007 

461  1.423 

453; 

—  .030 

4810.734 

723* 

+  .011 

4629.501 

sis: 

—  .014 

4823.690 

697t 

—  .007 

4637.672 

68:5 

— .Oil 

4824.337 

325t 

+.012 

4643.625 

64s 

.020 

4859.936 

934  i 

+.002 

4648.821 

835- 

— .014 

4890.923 

945" 

— .022 

4668.289 

3031 

— .014 

4805.253 

253" 

.000 

4678.345 

353^ 

■ 

—.008 

4810.728 

723* 

--.005 

4683.73S 

743 

—  .005 

4783.614 

6oit 

--.013 

4686.398 

.?95l 

+  .003 

4754.222 

226:: 

— .004 

4690.312 

.?24l 

— .012 

4727.620 

628:: 

—.008 

4691.567 

S8lt 

— .014 

4722.340 

349" 

—  .009 

4691.570 

5Sit 

.Oil 

48 1 0.732 

723* 

+.009 

4703.186 

i8ot 

+.006 

4823.687 

697: 

— .010 

4714.600 

599* 

+.001 

4824.329 

32  sj 

+.004 

4722.341 

349:: 
628- ■ 

—.008 

4859.938 

934: 

+.004 

4727-634 

+.006 

48.S9.9.33 

934: 

— .001 

4754-232 

226t 

+.006 

4900.091 

098] 

— .007 

ARC-SPEC'JRA   OF  THE  ELEMENTS 
PLATE     52. LANTHANUM. 


385 


Micrometer 
reading 

Stand.ird 

Difference 

Micrometer 
reading 

Standard 

Dift'crence 

5005.S5I 

.904! 

— -053 

5225.691 

.690'i 

-|-.00I 

5006.251 

-3031 

—.052 

5230.020 

.014:: 

--.006 

5014.379 

.422* 

—.043 

5233-111 

.124:: 

+-013 

5020.173 

.2I0t 

—■037 

5242.662 

.662:: 

.000 

5049.972 

50.008 

—.036 

5250.374 

-391I 

—.017 

5060.22b 

-252:: 

— .026 

5253-630 

.649 

— .019 

5064. Sio 

-S33:: 

—.023 

5261.868 

.880:: 

— .012 

506S.921 

.946  j 

—.025 

5266.714 

■729:: 

—.015 

50S3.501 

-525: 

— .024 

5269.716 

.722* 

— .006 

5090.933 

-959: 

— .026 

5273.548 

-554* 

— .006 

5109. S07 

.825;: 

—.018 

5281.950 

.968t 

—.018 

5ii5-.';54 

-55S:: 

— .004 

5283.789 

-803:: 

—.014 

5127.520 

-530:: 

.010 

5288.688 

.70S+ 

— .020 

5146.651 

.664:: 

—.013 

5296.858 

-873! 

—.015 

.SI  55-93 1 

■937:: 

— .006 

5300.902 

.918; 

V 

— .016 

5165.575 

.SS8-- 

— -013 

5307-519 

-546: 

—.027 

5171.779 

-783: 

— .004 

5324-.345 

-373: 

—.028 

51S3.7S6 

•792T 

— .006 

5333-060 

.092: 

—.032 

5189.020 

.020t 

.000 

5349-617 

.623- ■ 

— .006 

5188.843 

.863* 

— .020 

5361-775 

-8nt 

—.038 

5193.141 

•139:: 

+.002 

5367-617 

.670+ 

— -053 

519S.S75 

•885:: 

—  .010 

5370.120 

-165:: 

—.045 

5202.475 

-483T 

—.008 

5379.724 

-776:; 

—.052 

5204.700 

.7o8t 

—.008 

5383.518 

■  576:: 

—.058 

5215-344 

-352: : 

-5591 

-.008 

5393-318 

•378:: 

— .060 

5217.561 

-|-.002 

5397-284 

-346: 

— .062 

PLATE    56. LANTHANUM. 


Micrometer 
reading 

Standard 

Difference 

Micrometer               ^ 
reading; 

standard 

Difference 

5455-829 

.826* 

+-003 

5590.345 

342t 

+-003 

5463.491 

-493'! 

— .002 

5594-685 

695t 

— .010 

5466.601 

.608 II 

— .007 

5598.519 

555* 

—.036 

5477.126 

.12811 

.002 

5598.702 

715* 

—.013 

5487-959 

.968 1 

— .oog 

5601.501 

501$ 

.000 

5497-7.30 

.731 'i 

— .001 

5603.096 

097* 

— .001 

5501.683 

.6851 

— .002 

5615-525 

526!! 

— .001 

5513-204 

.207" 

— .003 

5615.882 

879t 

+.003 

5528.631 

.636t 

— .005 

5624.245 

253II 

—.008 

5535-059 

•073 '1 

—.014 

5624.776 

7681 

--.008 

5544-160 

.158II 

+.002 

5634-171 

167II 

--.004 

5555-109 

.113II 

.004 

5641.663 

66 1 1! 

--.002 

5569-844 

.848! 
■319 

.004 

5645-831 

8.351! 

— .004 

5576-317 

— .002 

5655.714 

707 1| 

+.007 

5588.975 

-98ot 

— .005 

5658.073 

096* 

—.023 

i'J 


;86  //.  A.  ROWLAND  AND  C.  N.  //AKR/SON 

PL.\TE    56. — LANTHANUM  —  Continued. 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

Difference 

5662.744 

-745 

— .001 

5742.059 

.066  i 

— .007 

5675-648 

.648 

.000 

5752.246 

-257 1 

— .Oil 

5679.245 

.249 

— .004 

5754.869 

-884:: 

.2I5-- 

—.015 

56S2.859 

.861 

— .002 

5763-205 

— .010 

5688.431 

-4.?4: 

—.003 

5772.358 

.360:: 

■346-  ■ 

— .002 

5701.772 

■769: 

+.003 

5782.342 

— .004 

5708. 614 

.620- 

F 

—  .006 

5784.066 

.081 1 

—.015 

5711-304 

•  31S* 

— .014 

5788.123 

■  nbX 

—.013 

5715-300 

-309:: 

— .oog 

5791.192 

.207* 

—.015 

5731.980 

-97.31 

+.007 

5798.056 

-o87i| 

^.03: 

PLATE    54. LANTHANUM. 


Micrometer 
reading 

Standard 

Difference 

Micrometer 
reading 

Standard 

Difference 

5784-074 

.081 

— .007 

5SS4.062 

.048* 

+-OI4 

5788.130 

.136 

— .006 

5905-895 

.895:: 
-.^84- ■ 

.000 

5798.071 

.087 

—.016 

5914-379 

— .005 

5798.391 

.400: 

— .009 

S916.480 

.475:: 
-855:: 

+-005 

5806.950 

-954: 

— .004 

5919-853 

.002 

5809.43S 

•437: 

+.001 

5930-405 

.410:: 

— .005 

5816.590 

•594" 

r 

— .004 

5934-885 

.88  r 

+  .002 

5831.820 

-832 

— .012 

5948-761 

.76.: 

.000 

5853-898 

-903 

— .005 

5956.923 

.925 

— .002 

5857.666 

-672- 

— .006 

5975-570 

■57611 

— .006 

5862.585 

-580I 

+■005 

■/y 
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THE  ARC-SPECTRUM   OF   LANTHANUM. 


Inten- 

Inten- 

Wave-Itrngth 

Correc- 

sity and 

Wave-length 

Wave-length 

Correc- 

sity and 

Wave-length 

uncorrected 

tion 

Charac- 
ter 

corrected 

uncorrected 

tion 

Charac- 
ter 

corrected 

3104.694 

+.008 

I 

3104.702 

4031-846 

7 

4031.847! 

3142.882 

—.001 

2 

3142.881 

4035-328 

.000 

i,n 

4035-328 

3176.105 

— .002 

2 

3176.103 

4035-878 

,000 

i.n 

4035.S7S 

3215-936 

.001 

■2 

3215-935 

4036.976 

I.  11 

4036.974! 

3236.670 

+.001 

I 

3236.671 

4043.071 

8 

4043.070! 

3245-247 

+.003 

5 

3245.250 

4045.961 

+.001 

10 

4045.962 

3249-477 

+  .004 

4 

3249-481 

4050.215 

6 

4050.217! 

3265. 7S6 

+  -OO9 

5 

3265.795 

4059.631 

+.002 

I,  n 

4059.633 

3303-219 

+  .022 

5 

3303-241 

4060.460 

4 

4060.459! 

3337-597 

+-O33 

6 

3337-630 

4062.886 

+.002 

I,  n 

4062. 888 

3344-&7I 

+•034 

5 

3344-705 

4063.732 

+-OO3 

I 

4063.735 

3376.436 

+  .036 

3 

3376.472 

4064.922 

3 

4064.922' ■ 

3381.010 

+-O36 

8 

3381.046 

4065.713 

3 

4065.7 15- ■ 
4067. 519" 

3452.296 

+  -O34 

3 

3452.330 

4067.520 

5 

3453-279 

+  •033 

3 

3453-312 

4076.S4I 

+.004 

2 

4076.S45 

3461.300 

-I-.O27 

3 

3461-327 

4077-499 

+.004 

10 

4077-503 

3510.116 

+  .005 

3 

35 10.12 1 

4077.852 

+.004 

I 

4077-856 

3513-045 

+.005 

3 

3513.050 

407S.S86 

+  .004 

I 

4078.890 

3514-187 

+  .004 

4 

3514-191 

4086.843 

+.005 

lo 

4086.848 

3574-560 

+-OO5 

5 

3574-565 

4089.746 

+.006 

I 

4089.752 

3641.677 

— .002 

5 

3641.675 

4090.541 

+.006 

I 

4090.547 

3645-549 

— .002 

5 

3645-547 

4090.161 

+.006 

I 

4090.167 

3649.664 

— -OO3 

5 

3649-661 

4090.914 

+.006 

6 

4090.920 

3650.316 

—.003 

5 

3650.313 

4095-271 

+.007 

3 

4095.278 

3672.150 

— .003 

3 

3672.147 

4099-671 

8 

4099.67S! 

3680.050 

—  .002 

I 

3680.048 

4105.018 

10 

4105.026! 

3734-995 

+.006 

3 

3735-001 

4123-382 

+.012 

3 

4123-394 

3759-205 

+.012 

7 

3759-217 

4181.S56 

10 

4141.872! 

3790.935 

+.018 

6 

3790-953 

4144.075 

+-017 

2 

4144-092 

3794.886 

+.018 

7 

3793-904 

4152.098 

+.021 

8 

4152-II9 

3S83.94S 

+-007 

2 

3883-955 

4152.100 

— .020 

2 

4154.120 

3886.489 

7 

3886.495t 

4192.465 

+-O36 

8 

4192.501 

3916.050 

+.003 

4 

3916.053     1 

4194.332 

+-037 

I 

4194.369 

3936.351 

.000 

7 

3936.351     1 

4194.617 

I 

4194.654! 

3949.256 

.000 

6 

3949-256 

4204.155 

+.063 

5 

4204.218 

3988.669 

.000 

5 

39S8.669 

4215-637 

+.046 

2 

4215-6S3 

3995-903 

.000 

5 

3995-903 

4217.690 

+•043 

6 

4217-733 

4013.400 

— .00] 

I 

4013-399 

4226.862 

+-036 

6 

4226.898 

4013-535 

.000 

I 

4013-535 

4231.074 

+-O33 

4 

42  ">  1. 1 07 

4015-535 

2 

4015-531! 

4238.512 

lo 

4238.543! 

4023.720 

3 

4023.717! 

4250.126 

5 

4250.144! 

4023.999 

.000 

4 

402V999 

4254.478 

+.026 

I 

4254.504 

4025.786 

.000 

3 

4025.786 

4263-734 

7 

4263.742! 

4026.014 

7 

4026.013! 

7275.782 

4 

4275-797! 

!Mean  of  several  values  obtained  from  different  plates. 
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LANTHANUM — Continued. 


Inten- 

Inten- 

Wave-lenglti 

Correc- 

sity and 

Wave-length 

Wave-length 

Correc- 

sity ant 

Wave  ■  lengtli 

uncorrected 

tion 

Charac- 
ter 

corrected 

uncorrected 

tion 

Charac- 
ter 

corrected 

4280.411 

3 

428o.4l8t 
4282.560! 

4692.678 

+.002 

6 

4692.680 

4282.537 

2 

4699.810 

+  001 

I,n 

4699.81  I 

4283.165 

+.015 

I 

4283.180 

4703.458 

+  001 

1 

4703.459 

4287.1  1 1 

10 

4287. 1 28t 

4703.429 

.000 

I 

4703-429 

4296. 1  q6 

lo 

4296.210! 

4716.624 

—.001 

3 

4716.623 

4300.765 

2 

4300.782! 

4716.705 

— .001 

I.n 

4716.704 

4302. 6S3 

I 

4302.699! 

472S.59S 

5 

472S.594! 

4316.060 

8 

4316.076! 

4743-277 

7 

474.-!-273! 

4318.813 

+.012 

I 

4318.825 

4748-915 

4 

4748.911! 

4333-924 

15 

4333-934t 

4767-078 

— .005 

2 

4767.073 

4335-126 

7 

4335- 1 34I; 
4354-5651 

4796.S6S 

1,11 

4796.862! 

4354-565 

8 

4S04.22I 

4 

4804.2  igt 

4363-223 

3 

4363.221! 

4SO9.18S 

5 

4809.183! 

437S.2S2 

8 

4378.274! 

4809.695 

— .005 

5 

4809.690 

4383-628 

7 

4383.624! 

4824.243 

5 

4824.239! 

4385.360 

4 

4385.364! 

4839.703 

2 

4839.697! 

4411.3S0 

2 

4411.379! 

4S4O.207 

3 

4840.203! 

4419.332 

3 

4419.329! 

4850.775 

l,n 

4850.772! 

4423-350 

■,n 

4423.354! 

4851.000 

— .000 

I.n 

4851.000 

4424.0S3 

4 

4424.082! 

4861.082 

4 

4S61.081! 

4425-595 

+.003 

',n 

4425.598 

4900.099 

— .003 

6 

4900.096 

4427-736 

8 

4427.741! 

4921.148 

+  .001 

6 

4921.149 

4430.079 

lo 

4430.075! 

4921.978 

+.001 

6 

4921.979 

4432.295 

-|-.00I 

i.n 

4432.296 

4935.000 

+.003 

3 

4935-003 

4435-14' 

I 

4435- 1. W! 

4949.941 

+.006 

3 

4949-947 

4435.389 

+  003 

l,n 

4435.392 

4952.232 

+.006 

I 

4952.238 

4452.331 

5 

4452.327! 

4970.556 

+.010 

5 

4970.566 

4455.96S 

5 

4455-9651 

4987.044 

+.015 

6 

4987.059 

4499.223 

2 

4499-223! 
4522.544! 

4991.436 

+.016 

3 

4991.452 

4522.540 

lo 

4999.625 

+.017 

0 

4999.642 

4525.468 

—  .002 

7 

4525.466 

5001.929 

+.050 

ll,n 

5001.979 

4526.279 

+.014 

8 

4526.293 

5002.255 

+.050 

i,n 

S002.305 

4549.677 

7 

4549.679! 

5047.019 

+.032 

I.n 

5047.051 

4550-338 

I 

4550.337! 

5050.704 

+.030 

5050.734 

4550-952 

2 

4550.956! 

5056.600 

+.028 

5056.62S 

4558-653 

7 

4558.660! 

5063.071 

+.026 

I.n 

5063.097 

4568.085 

5 

456S.094-- 

5106.380 

+.015 

5106.395 

4570.202 

5 

4570.215! 

5114.709 

+.014 

5114.723 

4575-048 

8 

4575.059! 

5 '23. 137 

+.012 

5123.149 

4580-234 

5 

4580.245! 

5145.573 

+.oog 

I 

5145.582 

4605.922 

+.029 

4 

4605.951 

5156.S81 

+.007 

5156.888 

4613-532 

+  025 

5 

4613.557 

5157.575 

-r.007 

5157.582 

4620.022 

3 

4620.054  ■ 

5158.839 

+.007 

5185.846 

4655-650 

8 

4655.667! 

5163.762 

+.006 

5163-768 

4662.661 

5 

4662.678! 

5177.448 

+.005 

5177.453 

4663.936 

+•007 

5 

4663.943     1 

5183.559 

+.005 

o,d 

5183.664 

4669.076 

S 

4669.080! 

5188.366 

+.005 

1 1 

5188.371 

4671.985 

4 

4671.994!  I 

5204.289 

+.004 

5204.293 

4688.820 

i,n 

4688.824! 

5212.010 

+.004 

I,  n 

5212.014 

4691.349 

4 

4691.364! 

5234.430 

+.005 

2 

5234-435 

•^i 
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LANTHANUM — continued. 


Wave-length 

Correc- 

Inten- 
sity  ant 

Wave-length 

Wave-length 

Correc- 

Inten- 
sity andi    Wave-Ienfth 

uncorrected 

tion 

Charac 
ter 

corrected 

uncorrected 

tion 

Charac 
ter 

corrected 

5259.531 

+.008 

2 

5259.539 

5565.928 

+.003 

3 

5565.951 

527I.327 

+.010 

2 

5271-337 

5568.671 

+.003 

5 

5568.674 

5290.973 

+  .015 

3 

5290.988 

5588.555 

+-003 

3 

5588,55s 

5302.116 

+.019 

3 

5302.135 

5657.939 

+.001 

I 

5657.940 

5302.774 

+.019 

2 

5302.793 

5671.765 

.000 

2 

5671.765 

5303.686 

+.022 

3 

5.303.708 

5703-530 

.000 

I 

5703.530 

5340.803 

+  •033 

I 

5340.836 

5720.221 

+.002 

2,  n 

5720.223 

5358003 

+.041 

I,  n 

535S.O44 

5735.155 

-I-.004 

2,  11 

5735.159 

5377-2I3 

+.052 

2 

5377.265 

5740.S66 

+-005 

4 

5740.871 

5381. 1 14 

+.054 

2 

5381.168 

5744.619 

+.006 

4 

5744.625 

5381.911 

+  055 

i.n 

5381.966 

5762.034 

-j-.oio 

4 

5762.044 

5382.051 

+.055 

2 

5382.106 

5769.273 

-[-.012 

5 

5769.285 

5455-348 

+.003 

8 

5455-351 

5769.533 

-I-.0I2 

5 

5769.545 

5458.884 

+  003 

I 

5458.887 

5789.427 

-j-.oii 

6 

5789.438 

5464.571 

+  .003 

2 

5464.574 

5791.528 

-j-.oii 

4 

579'. 539 

5475.448 

+.002 

I,  n 

5475.450 

5797-776 

-i-.oog 

4 

5795.785 

5480.93S 

+.002 

I.  n 

5480.940 

5805.976 

+008 

2 

5805.984 

5482.472 

+.002 

2 

5482.474 

5808.517 

+•007 

2 

580S.524 

549:.275 

+.002 

I 

5491-277 

5822.180 

+.005 

I 

5822.185 

5493654 

+.002 

2 

5493-656 

5824.032 

+.005 

I 

5S24.037 

5501.557 

+.002 

8 

5501.559 

5829.926 

+.003 

I»  n 

5829.929 

5502.463 

+  002 

2 

5502.465 

5845.242 

--.001 

I,  n 

5845.243 

5502.876 

+  002 

2 

5502.878 

5848.583 

--.001 

I,  n 

5848.584 

5504.019 

-(-.002 

4 

5504.021 

5855-792 

.000 

I 

5855.792 

5515-500 

4-.002 

I 

5515-502 

5863.903 

--.001 

2 

5863.902 

5517.560 

+.002 

2 

5517-562 

5874.202 

--.002 

I,  n 

5874.200 

5535-886 

+  .003 

3 

5535-889 

5874.943 

--.002 

I,  n 

5874.941 

5545-129     , 

+.003 

2 

5545-132 

5930.3.30 

.000 

I 

5830.330 

5565-657     1 

+.003 

5 

5565.660 

^7 
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